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THE TRAVELING SIDEWALK. 
On a section of the World's Fair grounds at Chicago 
there is now being operated, on an endless elevated 
railway track, elliptical in shape and 900 feet long, a 
traveling sidewalk, a portion of which moves at the 
rate of six miles an hour, while another portion by its 
side moves three miles an hour. The whole structure 



is under cover, as shown in the principal view below, 
and the system, which is a patented one, has been put 
in operation as a test of its practicability by a company 
of which Arnold P. Gilmore is president and O. 
Chanute vice-president. The slower-moving platform, 
as shown in the end view, is carried at one side on a 
frame of 23^ inch by &% inch pine sills, from the cross 



beams of which depend boxes in which are journaled 
the wheel axles, the wheels being 18 inches in diameter 
with 3 inch tread, and running on an ordinary T rail 
track of 3 foot gauge, while the faster-moving plat- 
form, extending slightly over the edge of the first one, 
is carried by two flexible steel rails resting directly 
upon the peripheries of the wheels. The rail is held 
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loosely in a shoe or socket in each cross beam, and the 
weight of the platform, whether loaded or empty, 
presses upon the rail sufficiently to give the necessary 
friction to move the load. The rails are of rolled steel 
4 inches high and half an inch thick, and are made in 
lengths of 30 feet, joined to make a continuous rail the 
entire length of the road. 

The shoes are made of casehardened steel, and the 
rail slot has an opening of five-eighths of an inch, allow- 
ing an eighth of an inch play to the rail for lateral 
motion in rounding curves. The difference of speed of 
the two platforms arises from the fact that the top of 
the moving wheels, on which the flexible rail travels, 
has a forward motion twice as fast as that of the axles, 
from which the slower-moving platform is supported, 
and this ratio of one-half difference in speed of the two 
platforms would be maintained with wheels of any size. 
The platform moving at the rate of three miles an hour 
adjoins a stationary platform, from which one can step 
on to the movable platform without jar or inconvenience, 
as almost any one readily walks at this speed, while no 
greater change is felt in stepping from the slow to the 
faster moving platform, on which are stationary cross 
seats. There are gas pipe posts at intervals of 12 feet 
on the slower-moving platform, for the convenience of 
any one desiring such assistance in stepping from the 
stationary platform. 

In this construction it will be noticed that the mov- 
ing sidewalk and the sidewalk car do not stop at all, 
the differential speed allowing the passenger to readily 
and conveniently get off at any time, while the travel 
of the car is continuous, the passenger stopping himself 
instead of the car. With the six-mile continuous speed 
thus obtained it is claimed that this method offers great 
advantages for the moving of large crowds over short 
distances, where the traffic is constant, and this method 
has been proposed for transporting visitors about the 
Fair grounds during the Exposition period. 

The motive power is electricity, furnished by a 
Thomson-Houston generator of 107 horse power. 
There are three trucks provided with two 15 horse 
power Thomson-Houston motors, each handling 25 
platforms, the platforms being each 12 feet long, and 
each connected with its predecessor and trailer by an 
ordinary pin coupling. The current is conveyed by a 
trolley wheel and pole from the feed wire beneath the 
platform, the return current being through the rails. 
The greatest speed which has been attained on this test 
structure is eighteen miles an hour. The cost of con- 
structing a sidewalk railroad of this kind is evidently 
far less than that of the usual elevated railroad, and, 
as there are no stops, the power required to operate it 
would probably be much less than half of that of the 
present system for the same volume of traffic. The 
section now running is said to be practically noiseless. 



Improvements In the manufacture of Aluminum. 

The Thowless Aluminum Works, Newark, N. J., 
have lately begun operations in the production of 
aluminum under the process of Mr. Orlando M. Thow- 
less. The success of the trials of the new method gives 
rise to the expectation that a new industry has been 
permanently established, which will rapidly assume 
great and important proportions. 

By the new process the inventor makes metallic 
sodium from caustic soda, and makes it so cheap that 
it can be sold for 7 cents per pound, while it has so far 
sold for $1 per pound. In making the aluminum, the 
new process takes a quantity of caustic soda, and 
while it is in a heated state it is passed into a retort 
made of iron, and which has been previously charged 
with carbon, either in the form of gas retort carbon or 
commercial charcoal. An immediate disassociation 
takes place, forming a sodium vapor, which is allowed 
to pass off through a conducting pipe, and this vapor 
as it condenses forms the metallic sodium. In the next 
state in the process the aluminum material, which is 
cryolite or bauxite, and preferably the latter, is melted 
in clay crucibles until it is a bright red, when the me- 
tallic sodium is placed at the end of a long iron hook 
and dipped and stirred in the hot molten material un- 
til it has been melted too, and made part of the heated 
mass. 

A rapid chemical action is the result, in which the 
aluminum is formed in the crucible, and after it is de- 
canted into cold iron pots, the light metal rises to the 
top, and when cool it is separated and then recast into 
any desired shape or form. 



Removal of Eugene Blackford from the New 
York State Fish Commission. 

It is with much regret that we have to note the re- 
tirement of Mr. Eugene Blackford from the New York 
State Pish Commission. For twelve years Mr. Black- 
ford has held this position without compensation of 
any kind and rendered inestimable services to the State 
in the matter of the preservation of its fish, care of 
the State hatcheries and similar work that fell to his 
charge. His practical knowledge of the subject and 
devotion to the objects of the commission it will not 
be easy to replace. His services have received the full- 
est acknowledgment from sportsmen and others in- 
terested in the preservation of game and food fish. 
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THE AMERICAN CHEMICAL SO" 

In the columns of the Scientific A»,u-,kicj. 
have appeared notices of the three preceding genera, 
meetings of the American Chemical Society, that hwe 
heen held respectively in Newport, Philadelphia, 
and Washington. It is therefore especially desirable 
that space should be given to the latest and the largest 
as well as the most representative gathering of chem- 
ists that has as yet been held in this country. 

At the Washington meeting held in August last, im- 
mediately prior to the gathering of the American Asso- 
ciation for the Advancement of Science, it was decided 
to convene a fourth general meeting in New York, on 
December 29 and 30. A committee of arrangements 
was appointed, of which Professor William McMuthrie 
was made chairman, and under his direction circulars 
and announcements were freely sent to chemists 
throughout the country. 

On Tuesday morning, December 29, some fifty or 
more men gathered in the chapel of the University of 
the City of New York, and the meeting was formally 
called to order by the president of the society, Professor 
George F. Barker, of the University of Pennsylvania. 
The society was then made welcome to the University 
by its chancellor, Professor Henry M. McCracken, who 
referred to the fact that among the honored representa- 
tives of science who filled places in the faculty of the 
University were Leonard D. Gale, who was acting pro- 
fessor of chemistry at the tune when Professor Morse, 
likewise a member of the faculty, was carrying on his 
experiment that led to the establishment of the electric 
telegraph. At a later period, John William Draper, the 
first president of the American Chemical Society, was 
connected with the University, as were also his two 
sons, John Christopher and Henry, both of whom are 
now dead. Professor Barker replied to this address 
in fitting words, and said that they were indeed in 
sacred precincts. 

The usual business then followed, of which the most 
important act was the organization of a committee on 
the revision of the constitution. This committee, of 
which Professor George C. Caldwell, of Cornell Uni- 
versity, was made chairman, has for its duties the re- 
vision of the constitution so that the New York Society 
may be formed into a local section and so that similar 
action may be taken by the Washington, Philadelphia, 
and Rhode Island sections. 

The reading of scientific papers then followed. Those 
presented included : " On the Composition of Baryto- 
Calcite," by Dr. Charles W. Volney ; "The Post- 
mortem Diffusion of Arsenic as the Result of Embalm- 
ing," by Dr. Charles A. Doremus ; " On Disulphotetra- 
phenylene," by C. E. Lineburger ; and " Notes on Water 
Analysis," by Hugh Hamilton. The society then ad- 
journed its formal session and visits were made to 
Columbia College School of Mines, where Professor 
Charles P. Chandler received the scientists and con- 
ducted them through his museum of economic chemis- 
try. Subsequently a visit was made to George Ehret's 
brewery, where, after a thorough inspection of the 
plant, the chemists were entertained in the reception 
room of the brewery with a lunch and samples of the 
beer. 

The second session began on Wednesday morning, 
with the reading of a very able paper entitled " Ad- 
vances in the Fractional Analysis of Silicates," by Prof*— 
Frank W. Clarke, and followed by papers on "An Al- 
chemical Chart," by Professor William P. Mason, and 
" The Properties of Matter considered as Periodic 
Functions of the Atomic Weight," by Professor Albert 
R. Leeds. A recess was then taken in order to partake 
of a luncheon which was provided for the visiting 
chemists by the courtesy of the authorities of the Uni- 
versity. 

On reassembling, various matters of business were 
taken up, including a request from Dr. Alfred Springer 
for a charter to establish a local section of the Ameri- 
can Chemical Society in Cincinnati, which was granted. 
He also asked the society to recommend a standard 
method for the analysis of milk , but, after considerable 
discussion, it was decided, on motion of Professor 
Caldwell, that "it was inexpedient to indorse any par- 
ticular methods of analysis." A motion was presented 
by Professor McMuthrie that " a committee of five be 
appointed by the chair to arrange for a general meet- 
ing of this society, to be held in Chicago, in the 
summer of 1893, and to offer the co-operation of this 
society to the authorities of the Columbian Exposition 
in arranging for an international congress of chemists." 
This was carried, after some interesting discussion, in 
which the representatives from Chicago took part, and 
Professor McMuthrie was duly named chairman of the 
committee. 

An election for officers had been in progress during 
the morning, and the tellers announced the following 
result : For president, Professor George C. Caldwell, of 
Cornell University. For vice-presidents, Professor Ed- 
ward S. Wood, of Harvard University ; Dr. Charles B. 
Dudley, chemist of the Pennsylvania Railroad ; Pro- 
fessor Edward Hart, of Lafayette College ; Professor 
A. A. Breneman, of New York City ; Professor Albert 
R. Leeds, of Stevens Institute of Technology ; and Pro- 
fessor Elwyn Waller, of Columbia College School of 
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Mines. For corresponding secretary, Professor Albert 
C. Hale, of Brooklyn. For recording, Dr. Durand 
Woodman, of New York. For treasurer, Charles F. 
McKenna, of New York. For librarian, Dr. Charles 
E. Munsell. For curators, Mr. John H. Wainwright, 
Mr. John Cawley and Dr. Thomas B. Stillman. The 
board of directors chosen consisted of Professor Robert 
W. Hall, Mr. Joseph F. Geisler, Dr. Albert P. Hallock, 
Dr. L. H. Friedburg, Mr. James H. Stebbins, Jr., and 
Professor William McMuthrie ; and the advisory coun- 
cil named included Professor Frank W. Clarke, Dr. 
Alfred Springer, Dr. Harvey W. Wiley, and Professor 
George F. Barker. The committee on papers and pub- 
lications elected consisted of Professor A. A. Breneman, 
Mr. Joseph F. Geisler, and Professor Albert C. Hale ; 
and that on nominations to memberships of Professor 
A. H. Sabin, Dr. Albert P. Hallock, Dr. Lucius Pitkin, 
Dr. Charles A. Doremus, and Dr. William H. Kent. 
A communication from Professor Charles E. Munroe, 
with specimens showing some curious effects of zinc 
corrosion, was then presented, and after a series of reso- 
lutions expressive of thanks to the various institutions 
for permission to visit their plants were passed, the 
society adjourned. 

During the afternoon visits were made to the College 
of the City of New York, to the works of the New 
York Oxygen Co., where the Brin process is in opera- 
tion, and to the Equitable Gas Works at Forty-fourth 
Street* and East River. In the early evening a reception 
was given to the visiting members at the Down Town 
Club, 62 Pine Street, followed by a banquet tendered 
by the chemical manufacturers of New York to the 
American Chemical Society, at which appropriate toasts 
were responded to by Professor George F. Barker, 
William H. Nichols, Professor Frank W. Clarke, Pro- 
fessor Charles F. Chandler and others. At the conclu- 
sion of the banquet the chemists visited, on invitation, 
the Pulitzer building and the World's composing and 
editorial rooms. 



On the Effectual and Speedy Cure of Influenza. * 

BT JOHN CRERAR, M.R.C.P. EDIN., ETC. 

[In the course of his address Mr. Crerar said that he 
had formed a new theory of the treatment of acute in- 
fective diseases, based on the "analogy of nature," 
whereby is meant such an inference, for example, that 
the earth is globular, from observation of the uniform 
shape of the other heavenly bodies. Applying this to 
the study of micro-organisms, he infers that their life 
and reproductive activity depend upon their inhabit- 
ing suitable nutrient media under fit conditions.] Thus 
Klein tells us that a cubic centimeter of beef tea, kept 
in an incubator at a temperature of 98° F., and peopled 
by bacilli, multiplies its population 80,000 times in the 
first twenty-four hours, 450 times in the second twenty- 
four hours, and only five times in. the third twenty- 
four hours. We thus find that, as the food supply 
becomes diminished, and the peculiar product of the 
fermentative process increased, the reproduction grad- 
ually declines and ultimately disappears. During the 
process of reproduction and growth of a micro-organism 
there is a peculiar substance excreted, or formed, which 
is baneful to its own microbe, and as this substance in- 
creases in quantity it diminishes the vitality of the 
microbe, and when it reaches a certain proportion it 
destroys the life of its microbe. When the yeast fungus 
is placed in an infusion of malt, it grows rapidly, at a 
suitable temperature, until the alcohol formed in its 
presence accumulates to 20 per cent of the whole 
quantity of the liquid ; the alcohol then arrests the 
growth of the fungus, and the alcoholic fermentation 
proceeds no further. In the same way, Dr. Burdon- 
Sanderson has shown that the peculiar secretion of a 
bacillus is very destructive to the bacillus itself. These 
facts are of the highest importance when pathogenic 
fungi are considered in their relation to disease. The 
application of such facts to the treatment of infective 
diseases would, then, consist in bringing about in the 
system a change in the environment of the microbes 
analogous to that which is spontaneously effected by 
their own activity, since they apparently excrete pro- 
ducts which in sufficient quantity are inimical to their 
own existence. Hence the possibility of a disease ex- 
hausting itself, as it were, without any treatment, pro- 
vided that the vital powers of the patient can resist the 
poison more than the microbe that produces it. 

It appears then, that we are continually liable to 
attack, but if we can by any means (and I think we 
can) so alter the state of the body as to make it in- 
tolerable to the minute invaders, we secure a valuable 
truce, and gain time to allow the organism to build up 
a vitality high enough to get beyond the reach of our 
remorseless foe, and we may thus save our patient. 
Hitherto the search for such a desirable agent has been 
chiefly carried on in connection with the cultivation 
and study of the pathogenic microbe. I propose to 
look for a similar substance in connection with the 
changes which invariably take place in the system of 
the patient during the acute stage of disease. I pro- 
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pose, in fact, to transfer a baneful and death-produc- 
ing plant — the pathogenic fungus — from its congenial 
soil and climate in the tropics to the uncongenial soil 
and climate in the poles, and I confidently expect 
that, in its new situation, it will not long retain its 
power to do harm. I have practically applied this 
theory to the treatment of the influenza with the 
happiest results. In the epidemic of 1889 and 1890, I 
was face to face with an extreme case of this disease, 
when it was quite clear to me that something more 
than treatment upon general principles was necessary 
if I wished to save my patient. A process of reasoning, 
similar to what I have tried to explain, occurred to me 
at that time, and acting promptly on the indication to 
which it pointed, I artificially altered the prevailing 
state of the patient, with the result that the disease 
very speedily disappeared. I subsequently repeated 
my new line of treatment in hundreds of cases, with 
the same fortunate result. During the present epide- 
mic (1891) I have pursued similar tactics with identi- 
cally similar consequences. Let me briefly explain 
what has been occurring. I am called in to see a 
patient. I find him with a flushed, wo-begone face ; 
intense frontal headache ; increased temperature, at 
the same time perhaps that he is complaining of cold, 
or shivering ; a quick pulse, great prostration, and un- 
speakable distress. I prescribe, and when I visit him 
next day I find all the acute symptoms gone ; no dis- 
tress, pulse and temperature normal, and the patient 
comfortable, but weak. On inquiry, he declares, in 
nineteen cases out of twenty, that the relief was ob- 
tained after the second dose of the medicine, that is, 
within four or six hours after the commencement of the 
treatment. Let me instance two cases as typical ex- 
amples of many others. 

Case 1. — Mr. T is extremly ill, and believes him- 
self to be dying ; pulse 117, with the other acute symp- 
toms mentioned. I venture to assure him that he will 
be nearly well to-morrow. Next day I find him quite 
relieved, and the pulse reduced to 61. 

Case 2. — A. F , a young married woman, was 

taken very suddenly ill, and when I first saw her she 
was raving and could not be made conscious of my 
presence. The next morning she was well, but weak, 
and I was assured that the second dose of the medi- 
cine marked the time of the amendment. On the third 
day she was quite well, dressed, out of bed, and at- 
tending to her duties in the house. 

But I have not yet stated the exact nature of my 
modus operandi. Very important results can be ob- 
tained through very simple means. In the days of Sir 
Thomas Watson, the most intelligent answer to the 
question, " What is the best cure for acute rheu- 
matism ?" would be, " Six weeks in blankets, aided by 
drugs administered on general principles." But the 
salicylate of soda has changed all that, and has given 
us a short cut toward getting rid of the excruciating 
tortures of acute arthritic inflammation of a rheumatic 
nature ; and so with other affections. Having regard 
to the essential state of a severe attack of influenza, I con- 
ceived that I would get the most effective antagonism 
in greatly increased alkalinity, and the bicarbonate of 
potash was the first agent that I thought of. This salt 
has many advantages. It is not unduly stable, to 
make it difficult to break up in the system. It is also 
readily eliminated, and thus soon leaves the system ; 
so that the danger of potash poisoning is reduced to 
infinitesimal proportions. Having found this salt to 
answer all my purposes, I have not looked for another, 
although, according to my theory, other remedies of a 
similar nature might easily give like results. I give 
liberal doses (thirty grains) in a teacupful of milk 
every two or three hours. I add a few drops of 
the tincture of capsicum, but this is not at all es- 
sential. 

A word or two of caution. In two or three cases the 
action of the heart was weakened to an unpleasant 
degree ; but digitalis and the aromatic spirit of am- 
monia quickly restored normality. Diarrhosa also 
sometimes supervenes, but is effectually met by 
Dover's powder. In cases where weakness was induced 
by previous disease, or where some other disease was a 
concomitant, or where pregnancy existed, the action of 
the remedy was somewhat retarded, but not rendered 
by any means less certain. Where the salt was inter- 
mitted too soon, the symptoms returned; but they 
readily gave way again on the resumption of the 
treatment. I trust that those who have the oppor- 
tunity will test the accuracy of my statements by 
careful clinical observations, as I feel confident they 
will obtain equally favorable results ; for the remedy 
acts uniformly and satisfactorily ; tuto, cito, etjucunde. 



Said Mr. Samuel before the Engineers' Club, Phila- 
delphia : The best pavement for city traffic is one with 
an 18 inch concrete foundation, overlaid with a 2 inch 
plank flooring, thoroughly covered with asphalt on 
both sides, and, on top of these, cedar blocks set on end, 
with half inch joints filled with beach pebbles and as- 
phalt. It gives a sure footing for horses, is compara- 
tively noiseless and easily kept clean, and can be re- 
paired in places without interrupting traffic or break- 
ing up the rest of the street. 



The Sick Room Temperature. 

Physicians tell us the proper temperature of a sick 
room should be from 65 to 70 degrees Fah., and the heat 
should not go much below or much above these points. 
Abundance of fresh air and sunshine is the rule in all 
cases, except where the order of the physician prohibits 
the light. There is far more danger of the patient be- 
coming enervated by close, foul air than there is from 
ventilation. English physicians insist that an open fire 
is a necessity to the proper ventilation of a sick room, 
and an eminent authority on this subject says : " I do 
not consider any room suitable for a patient to occupy 
during a prolonged illness where there is not an open 
fire burning on the hearth, in order to secure proper 
ventilation." 

A tight stove or a furnace register will not serve any 
such purpose. On the contrary, the stove throws out 
a dry heat which can only be partly counteracted by 
keeping boiling water on the stove. It does not solve 
in any way the problem of ventilation. The furnace 
register too often brings up a current of foul air from 
the cellar or the kitchen, into which the cold air box 
opens. Unfortunately it is quite the exception to have 
the cold air box open outdoors, as it should. Even 
where it so opens, the furnace register does not as- 
sist materially in ventilating the room. One of the 
best methods of removing odors is to take a shovel of 
burning coals, sprinkle it with coffee and pass it around 
the room. Where there is infectious disease a deodoriz- 
ing solution should be obtained from the physician and 
used in the water in which the utensils of the room, 
the bedding, and clothing of the patient are washed. 

♦ « » > ♦ 

The Story of a Famous mine. 

The old Dickerson iron mine, located at Mine Hill, 
N. J., one of the oldest in the country, has been finally 
abandoned, owing to the unprofitable working of the 
mine at the depth reached. This mine has been 
worked almost constantly for about 175 years, and the 
vertical shaft has been sunk to a depth of over 1,000 
feet. 

There is quite an interesting history connected with 
this old mine as related in the Manufacturers' 1 Gazette. 
The land above and around the mine was taken up as 
a mining tract in 1716 by John Reading, surveyor- 
general of the State, for Joseph Kirkbridge, who be- 
queathed it to his three sons. The first ore from the 
tract was worked from pockets at the surface, and 
was carried in saddlebags to Elizabeth, where it was 
made into bar iron, to be transported on horseback to 
a market. During the revolution ore from the mine 
was converted into cannon balls for the use of Gen. 
Washington's little band of fighters. The Dickerson 
family began to get possession of the mine in 1780, and 
in 1838 Gov. Dickerson was shipping ore by the Morris 
Canal to Pennsylvania furnaces. Before that period 
the mine was worked under the system of forge rights. 
The owner of a forge, or forge fire, who had an interest 
in the mine would go to Mine Hill and get out for him- 
self all the ore he needed. Mining was easy enough, 
for the ore cropped out from the surface in large 
quantities. Its Indian name was Succasunna, or 
Zukkazuing, " place of the black stone." 

During the days of forge rights the ore was carted 
to northern New Jersey to supply 100 or more forges: 
As legal tender was a scarce commodity in those times, 
the thirty or forty forgemen who worked at Mine Hill 
paid for the raw material with bar iron brought back 
from the furnaces or forges, and thus the Dickerson 
mine became a commercial center for crude and manu- 
factured iron. 

After Gov. Dickerson's death in 1853 the property 
was controlled by his nephews and nieces, but in 1860 
business was so poor that they ceased working it, with 
a pile of 25,000 tons, then an enormous quantity, on 
the bank. Subsequently the mine was leased, new 
machinery was put in, and a boom was expected. Two 
years ago, however, an offset in the bottom of the 
mine threw the vein off so that it became lean and 
rocky and unprofitable. The mine produced about 
1,000,000 tons of exceptionally fine ore. 



Typesetting by Telephone. 

The management of the London Times has utilized 
the telephone in a unique way. Telephone wires have 
been laid in the underground railway tunnel' between 
the composing room in Printing House Square and the 
Parliamentary reporters' gallery in the House of Com- 
mons. A copy reader placed at the telephone reads 
the stenographic "turns" from the notebook as fast 
as it is possible for the compositors to take them on 
their typesetting machines in the Times building, a 
mile and a half away. At first the reporters did not 
take kindly to the innovation, but when they found 
that they could dictate their notes direct to the com- 
posing room without the trouble of transcribing them, 
they began to look at the arrangement in an entirely 
different light. Proofs, of course, are sent to them for 
correction. Each machine can produce from five to 
six columns of solid minion a night. The Times is able 
to print in time for the 5 A. M. newspaper trains going 
to all points of the United Kingdom the whole of the 
debates, which are often continued until after 3 A. M, 
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NEW LAKE STEAMERS. 

A view of the style of boat for which the Anchor line 
has let contracts with the Union Dry Dock Company, 
of Buffalo, Globe Iron Works Company, of Cleveland, 
and Detroit Dry Dock Company, of Detroit, is here 
presented. According to a late change in arrangements 
above deck, the forward house will be moved aft about 
20 or 30 feet, leaving the space forward for anchors, 
capstan, etc. 

A new feature in the boats, which are to be dupli- 
cates in all respects, with the exception of probably a 
slight difference in the proportion of engines, is the ab- 
sence of sheer in their construction. They will be 
built without any sheer, that is, they will be the same 
depth at ends as in the middle, and the gunwale will 



latter fly having a double crank, and the arrangement 
being such that the incline or grade of the chute may 
be readily changed. The two vertically aligning flies 
are placed in such relation to the swinging branch 
chute that, if both are opened, the coal will drop direct- 
ly through the two fly openings. At a point above 
these flies is hinged another inclined chute, adjustably 
supported by a cable from a winding drum, and at the 
upper end of this chute is a fly operated by a handle 
rod, leading to the top, there being just over this fly a 
similar fly in the floor of the angular chute above, so 
that by opening both of these flies, and closing that of 
the first swinging branch -chute, the coal may be de- 
livered into another car, and, at the same time, be 
properly screened. Still another fly is also provided 



A Novel Advertising Scheme. 

In racking one's brain for some device to catch the 
shy and wary customer, the following may serve as a 
suggestion. It is the story told by the Sentinel, of In- 
dianapolis, of a druggist of that city. He found a stray 
nickel on the floor of his store one morning, and resolv- 
ed to post this notice on the window of his store : "A 
sum of money found on Tuesday last in this establish- 
ment. The owner will receive same within upon describ- 
ing the money." The scheme worked like a charm. 
Hundreds of citizens came in daily for over a week 
while the notice was left on the window, describ- 
ing their losses and bewailing their misfortune. In- 
variably every applicant for the lost money bought a 
cigar. Some were satisfied with five cent straight whiffs, 








NEW LAKE STEAMERS. 



be a bevel line. In this there is said to be a saving of 
$12,000 to $15,000 on boats of this class. The boats are 
to be 275 feet keel, 40 feet beam, and 26 feet depth from 
base line to top of spar deck beams at side. The boats 
to be built by the Globe Company, of Cleveland, and 
the Detroit Dry Dock Company will be engined by these 
companies, but H. G. Trout & Co., of Buffalo, will build 
the engines for the steamer to be built by the Union 
Dry Dock Company, and the Lake Erie Boiler Works, 
also of Buffalo, will build the boilers. The engines to 
be built by Trout will be 20, 33, and 54 inches by 45 
inches stroke. The two boilers will be 12 feet long and 
14 feet diameter, to be allowed 160 pounds of steam. 
The boats will have steam capstans, windlasses, steer- 
ers, and line shafting for hoisting purposes, together 
with electric lighting plants and all modern arrange- 
ments for rapid work in port. They are expected to 
carry 2,700 tons of freight on 15J£ feet of water, and 
their cost is given out at $178,000 each. — Marine Re- 
view. 

■ «iii » 

A TIPPLE FOB SEPARATING AND DELIVERING COAL. 
The illustration represents an improved tipple for 
conveying nut or other fine coal to any desired car. It 
has been patented by Mr. Thomas B. Murphey, of West 
Elizabeth, Pa. The top chute, made in sections, is 
supported from a scale on top of the frame, and con- 
nected with a winding drum by a chain, the upper por- 
tion of the chute having screen bars. The chute below 
this has finer screen bars, and leading rearwardly from 
its upper portion is an angular chute, supported by a 
hanger, beneath which is another chute, with an ex- 
tended end section, while opening from the latter 
chute is an adjustably supported branch chute. Open- 
ing from the upper portion of the angular chute is a 
swinging branch chute, at the upper end of which is a 
pivoted fly, controlled by a crank, from which a 



at the upper end of the chute, below the angular 
chute, for diverting the passage of the coal as may be 
expedient, the improvement providing for the conve- 
nient screening and sorting of the ordinary run of mine 
coal, and its delivery into different cars as desired. 
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MUBPHEY'S COAL TIPPLE. 

handle rod extends to the top of the frame. This 
branch chute delivers into the lower portion of the an- 
gular chute, and facilitates the rapid handling of the 
fine coal or slack. Near the lower end of the main sec- 
tion of the 'angular chute is a fly, having a crank 
connection with a rod leading to the top, and beneath 
this fly is another in the chute below, also having a 
crank connection with a rod leading to the top, the 



Scientific Progress. 

Intellect is the great factor in commercial success, 
whether of individuals or nations. Take the case of 
the skilled bricklayer and the hod carrier. The first is 
using brains on his work ; the second is using brute 
force. When he goes up the ladder with his hod of 
bricks he has also to carry his own weight, thus waste- 
fully expending force. Some one notices this, and sub- 
stitutes for the brute force of the human that of the 
horse ; then the horse is displaced by the mechanical 
force of the steam engine, which can do the work of 15 
men or of 2 horses in the same time. Coal converted 
into heat is doing all the work. The coal mined each 
year in the United States represents in actual work 
more than the sum of the force of the total population 
of the globe, assuming all to be strong men. Thus the 
substitution of a natural force for human power vastly 
increases the productive capacity of the human race. 

Guided by intellect, taught by science, the natural 
forces can do in a few hours what the unaided labor of 
many men could not do in a lifetime. It was not pro- 
phecy, but a flash of genius, that drew from Stephenson 
the assertion that it is the sun that drives the locomotive 
engine by being liberated from the coal in which it has 
been stored for ages. But man can neither create forces 
nor endow anything with properties. All that he can 
do is to convert and combine them into utilities. The 
man that does this with knowledge is spared the dis- 
mal failures of ignorance, but he that tries to use pow- 
ers without understanding them is inevitably punished 
for his rash presumption. It is this 
presumption that causes the mor- 
tality and disease that follow in the 
wake of civilization. Natural law, 
like the civil, never admits ignor- 
ance as an excuse. 

In this century three scientists 
have revolutionized commerce — 
Oersted, of Copenhagen, and Fara- 
day and Wheatstone, of London. 
It was of Faraday that Huxley said, 
in effect, that any nation would do 
well to spend $500,000 in discovering 
such a man, and an equal amount 
in educating and setting him to 
work. Bessemer, studying away at 
steel, has revolutionized ship build- 
ing. Dr. Joule's studies in the me- 
chanical equivalent of heat pro- 
duced the compound engine, by 
which the necessary amount of coal 
for carrying a given cargo has been 
reduced more than 40 times; that is, 
a steamship that in 1850 carried a 
cargo at an expenditure of 14,500 
pounds of coal to a ton now does 
the same work by burning about 350 pounds. Joule's 
studies in heat have made it possible for a cube of coal 
that will pass through a ring the size of a twenty-five 
cent piece to drive one ton of cargo for two miles in 
one of the most improved steamships. In 1880 the rate 
of grain from New Yo k to Liverpool was 9% pence; 
in 1886 it was 1 penny a bushel. The reduction was 
primarily due to the scientist.— Aluminum Age. 



but the great majority, anxious to impress the drug 
man favorably toward their claims, invested in two for 
a quarter. So great was the rush that the fortunate 
druggist had to order a fresh consignment of choice 
brands. None of the applicants ever applied for the 
nickel. 



A TOOL FOB MINERS AND BLASTEBS. 

The combination tool shown below has been patent- 
ed by Mr. Richard A. McVitty, of Portland, Oregon, and 
is designed to embrace all the implements necessary for 
use in the treatment of fuses, or for the attachment of 
caps to fuses, or for inserting the capped fuse in a 
cartridge. The small view shows a fuse provided with 
a cap, and one end of a fuse compressed to enter a cap. 
The handles of the tool are normally held apart by 




<§^.\\ 



McVITTY'S MINERS' AND BLASTEBS' TOOL. 

interlocked springs, one handle member having a 
screw-driver point while the other is formed as a taek- 
puller, there being pivoted to the latter member a link 
adapted to be passed over the end of the other mem- 
ber. Near the pivot of the tool, in the handle section, 
are recesses in which are removably secured cutters, to 
be employed for trimming the ends of fuses, and at op- 
posite sides of the pivotal connection in the outer edges 
are semicircular recesses, aligning when the handle 
sections are held apart, but having cutting edges for 
operating upon a fuse or for cutting wire when the 
handle sections are brought toward each other. In 
the upper face of the head section of one member is a 
horizontal recess, in which is pivoted a knife blade, 
held in position by a spring after the manner of an or- 
dinary pocket knife. In the inner faces of both head 
sections are longitudinal semicircular grooves, in one 
of which a cutter is removably secured, the grooves 
and the knife being adapted to cut the end of a fuse, 
as shown in the small view, to facilitate lighting the 
fuse. Nearer the pivotal point, in the inner faces of 
the head sections of both members, are two transverse 
recesses, one of which is adapted for use in crimping 
ribs upon a cap, to fasten it on the fuse, while the 
other is for reducing, by compression, the end of a fuse 
to be inserted in a cap. Each head section also has a 
downwardly extending lug, capable of use as a ham- 
mer. 



Chromic Acid an Antidote to Snake Poison. 

Prof. Kaufman, of the Veterinary College at Atfort, 
has discovered that chromic acid, used hypodermati- 
cally, will destroy the poison of snakes and other veno- 
mous reptiles. 

The treatment consists in the cautious employment 
of a one per cent solution by the ordinary hypodermatic 
syringe ; and, at the same time, where the bite happens 
to be at one of the extremities, the limb should be liga- 
tured, in order that the medicament may have an op- 
portunity of being diffused throughout the tissues. 
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THE CABLE BOAS ON MOUNT SAN SALTATOBE, NEAB 
LUGANO. 
If we stroll along the banks of the beautiful lake at 
Lugano, opposite us rises a steep and rocky mountain, 
San Salvatore, which constitutes the most striking fea- 
ture of the landscape, being even more prominent here 
than Mt. Pilatus at Lucerne, or Saleve at Geneva ; be- 
cause, when we look across Lakes Lucerne and Geneva, 
these high mountains lie at one side, while San Salva- 
tore is directly opposite us, at Lugano, forming, as we 
have said, the most noticeable object in that charming 
region at the southern foot of the Alps, and adding 
greatly to the beauty of the scene by the light effects 
which it causes. In the early morning, when the 
twilight still hangs over the water, San Salvatore is 
brilliantly lighted ; after the sun has passed the merid- 
ian it darkens, throwing its shadow over the lake ; and 
at sunset it shows faintly between two streams of strong 
light that fall to the right and left of it, casting a golden 
light on the water and the mountains which rise from 
the eastern shore. If we look toward it in the moon- 
light, it stands out darkly like a gigantic bell, the soft 



road is 17 per cent, at the elevated hamlet of Pazzallo 
it is 38 per cent, and at the upper station not less than 
60 per cent. The lower part of the road is cut through 
a bank of earth, but the upper part is cut deep in dolo- 
mite rock. The halfway station lies at a height of 1, 604, 
and here is the electric motor for raising the cars. The 
power is obtained from a head of water on the other 
side of the lake. It is brought over the dam at Melide 
on the right shore, and from there is carried up the 
mountain to the village of Ciona and to the motor sta- 
tion. Besides the electric motor, there is a steam en- 
gine to be used in case of accident to the former. This 
road and that on the Burgenstock, not far from Lu- 
cerne, are the work of Bucher & Durrer, of Kagiswyl, 
in the Canton of Unterwalden. 

Where the road begins the view of the country at the 
foot of the mountain is charming, and, as the train 
moves upward, it becomes more extensive every minute, 
spreading before us the heights of the region. The 
view from the upper station is grand, but from the lit- 
tle church on the summit it is wonderful, for the church 
stands on the edge of the precipice toward the lake. 

Over the confusion 
of lower mountains 
rise the snow-capped 
peaks which border 
the horizon, and at 
our feet the most 
beautiful lake region 
of the Alps, Lugano 
and the villa-covered 
chain of hills, the so- 
called Collina d'Oro. 
The charm of these 
mountains lies in 
their moderate 
height. We do not 
feel, by any means, 
that we are in the 
kingdom of the vul- 




Flreprooflng of Tissues. 

At the Berlin exhibition of means and contrivances 
for the prevention of accidents in industries and other- 
wise, prizes were awarded for the following processes of 
fireprooflng, respectively, diminishing the combustibili- 
ty of tissues, curtain materials, and theatrical scenery, 
viz. : 

1. For light tissues: S kil. pure ammonium sulphate, 
2% kil. pure ammonium carbonate, 2 kil. pure borax, 
3 kil. boric acid, 2 kil. starch, or 400 grammes dextrin, 
or 400 grammes gelatine, and 100 kil. water are mixed 
together, heated to 30 ° C, and the material impreg- 
nated with the mixture, centrifugated and dried, and 
then ironed as usual. One liter of the mixture, costing 
about 3 or 4 cents, is enough to impregnate 15 yards of 
material. 

2. For curtain materials, theatrical decorations, 
wood, furniture: 15 kil. ammonium chloride are mixed 
with so much floated chalk as to give the mass con- 
sistency; it is then heated to 50 — 60° C, and the mate- 
rial given one or two coats of it by means of a brush. A 
kilogramme of it, costing about 4 to 5 cents, is suffi- 
cient to cover 5 square yards. 

3. For wood, cordage, straw matting, packing cloth: 
15 kil. ammonium chloride, 6 kil. boric acid, 3 kil. bo- 
rax, are dissolved in 100 kil. water, the material 
laid down in the solution for 15 — 20 minutes at 100° C, 
squeezed and dried. One liter costs about 5 cents. 

4. For paper, printed or not: 8 kil. ammonium sul- 
phate, 3 kil. boric acid, 2 kil. borax, are dissolved in 100 
kil. water, and the solution applied at 50° C. 

* i » » • ■ 

Attraction of Pile Driving. 

What is there, asks the Evening Journal (Jersey 
City), in a pile driver, or its operation, that stimulates 
human curiosity to such a noticeable degree ? The 
putting up and setting in operation of a pile driver 
anywhere is sure to immediately draw a crowd, and 
keep a considerable portion of the people who compose 
it standing idly by to watch the monotonous repetition 




THE GREAT VIADUCT OF SAN SALVATORE. 



THE SUMMIT OF THE MOUNTAIN, WITH THE CHAPEL. 



lines of which are lost in the waves of the lake. It is 
easy to understand why this mountain, crowned by the 
little Church of the Redeemer, has such charms for 
visitors at Lugano, and even for the inhabitants of the 
place, on such a night. On certain fete days the people 
go from Lugano to the service at this church — a short 
introduction to a long day of pleasure on the top. 
Tourists find great delight in ascending San Salvatore, 
for, although it is not difficult, there are so many rough 
places and steep rocks that one who has reached the 
top feels justified in claiming to have climbed a real 
mountain. 

For some years past the pleasure of a trip to the top 
of this mountain has been greatly enhanced by the 
cable road. It runs up the northern slope and looks 
from Lugano like a deep cut in the green mountain. 
The station from which the trains start is in a suburb 
of Lugano, rightly named Paradise, and can be reached 
from the city in twenty minutes. The road is more 
than a mile long, and the station at the top is 1,978 feet 
above the starting point. This upper station is 2,903 
feet and the summit of the mountain 2,982 feet above 
the level of the sea. At the beginning the grade of the 



ture and the eagle, for, from Lugano and its surround- 
ings, we hear the rumble of wagons, and the sound 
of the Italian bells floats up to us ; and over the dam 
of Melide we see the Gotthard train on its way to the 
plains of Lombardy, and on the steamboat that plows 
through the waves of the lake, far below us, we discern 
the groups of passengers and the joyfully waving flags. 
The traveler who visits the upper Italian lakes and 
stops at Lugano should not fail to ascend San Salva- 
tore.— lllustrirte Zeitung. 



Tbe Baku Pipe Line. 

Mannesmann high pressure tubes have been laid, by 
Dr. W. Von Siemens, for pumping petroleum a distance 
of 14J^ miles and to a height of 3,300 ft. The pipe line 
runs from Baku, on the Caspian Sea, westward, is 4 in. 
in diameter, and the lengths are connected by the 
conical screw thread joint of the American type cut by 
an American machine. These Mannesmann steel tubes 
are laid directly on the surface, except at road crossings. 
The pumping pressure is nearly 90 atmospheres, 1,350 
lb. to the square inch, and there is said to be no leak- 
age. 



of the movement of the pile driver's simple machinery 
and heavy weight, which is drawn up and then let go, 
to come down with a thud on the top of the unoffend- 
ing and helpless stick of timber, driving it every time a 
few inches deeper into the mud. Wherever this opera- 
tion is going on, you will see a crowd of from a dozen 
to one hundred and fifty men and boys, who appear to 
take as much interest in it as they would in a Punch 
and Judy show or a dog fight. We do not understand 
where the curiosity-exciting element is. After one has 
seen the big thumper go up and come down once he 
has seen all he ever will see of the mystery of pile driv- 
ing. Yet crowds of idlers are found hanging around 
the pile driver's station for hours. Are these people 
really curious, or are they only lazy and loafing ? 

As one result of the English protectorate in Egypt, 
new irrigation works have been pushed in all direc- 
tions, and the agricultural productions of the country 
greatly increased. Last year four hundred millions of 
pounds of cotton were produced in Egypt, being nearly 
one-quarter of the entire quantity consumed in Great 
Britain. 
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TELEGRAPHING WITHOUT WIBES. 

Among the recent patents is one by Thomas A. Edi- 
son, of Menlo Park, N. J. — means for transmitting sig- 
nals electrically, without the interposition of connect- 
ing wires. In his specification he says : 

" I have discovered that if sufficient elevation be ob- 
tained to overcome the curvature of the earth's surface 
and to reduce to the minimum the earth's absorption, 
electric telegraphing or signaling between distant points 
can be carried on by induction without the use of wires 
connecting such distant points. This discovery is especi- 
ally applicable to telegraphing across bodies of water, 
thus avoiding the use of submarine cables, or for com- 
municating between vessels at sea or between vessels at 
sea and points on land ; but it is also applicable to elec- 
tric communication between distant points on land, it 
being necessary, however, on land (with the exception of 
communication over open prairie) to increase the ele- 
vation in order to reduce to the minimum the induc- 
tion-absorbing effect of houses, trees, and elevations in 
the land itself. At sea, from an elevation of 100 feet, 
I can communicate electrically a great distance, and 
since this elevation, or one sufficiently high, can be had 
by utilizing the masts of ships, signals can be sent and 
received between ships separated a considerable dis- 
tance, and by repeating the signals from ship to ship 
communication can be established between points any 
distance apart or across the largest seas, and even 
oceans. The collision of ships in fogs can be prevented 



in tension are produced at the elevated condensing 
surface, producing thereat electrostatic impulses. 
These electrostatic impulses are transmitted inductively 
to the elevated condensing surface at the distant point 
and are made audible by the electromotograph con- 
nected in the ground circuit with such distant condens- 
ing surface. The intervening body of air forms the 
dielectric of the condenser, the condensing surfaces of 
which are connected by the earth. The effect is a 
circuit in which is interposed a condenser formed of 
distantly separated and elevated condensing surfaces 
with the intervening air as a dielectric. 

In the accompanying drawings, forming a part 
hereof, Fig. 1 is a view showing two vessels placed in 
communication by my discovery ; Fig. 2, a view show- 
ing signaling stations on opposite banks of a river ; 
Fig. 3, a separate view, principally in diagram, of the 
apparatus ; Fig. 4, a diagram of a portion of the earth's 
surface, showing communication by captive balloons ; 
Fig. 5, a view of a single captive balloon constructed 
for use in signaling. 

A and B are two vessels, each having a metallic con- 
densing surface, C, supported at the heads of the 
masts. This condensing surface may be of canvas cov- 
ered with flexible sheet metal or metallic foil secured 
thereto in any suitable way. From the condensing 
surface C a wire 1 extends to the hull of each vessel 
and through the signal receiving and transmitting ap- 
paratus to a metallic plate a on the vessel's bottom. 




EDISON'S NEW METHOD OF TELEGRAPHING WITHOUT WIRES. 



by this character of signaling, by the use of which, also, 
the safety of a ship in approaching a dangerous coast 
in foggy weather can be assured. In communicating 
between points on land, poles of great height can be 
used, or captive balloons. At these elevated points, 
whether upon the masts of ships, upon poles or bal- 
loons, condensing surfaces of metal or other conductor 
of electricity are located. Each condensing surface is 
connected with earth by an electrical conducting wire. 

On land this earth connection would be one of usual 
character in telegraphy. At sea the wire would run to 
one or more metal plates on the bottom of the vessel, 
where the earth connection would be made with the 
water. The high resistance secondary circuit of an in- 
duction coil is located in circuit between the condens- 
ing surface and the ground. The primary circuit of 
the induction coil includes a battery and a device for 
transmitting signals, which may be a revolving circuit 
breaker operated continually by a motor of any suita- 
ble kind, either electrical or mechanical, and a key 
normally short-circuiting the circuit breaker or second- 
ary coiL For receiving signals I locate in said circuit 
between the condensing surface and the ground a dia- 
phragm sounder, which is preferably one of my electro- 
motograph telephone receivers. 

The key normally short-circuiting the revolving cir- 
cuit breaker, no impulses are produced in the induc- 
tion coil until the key is depressed, when a large num- 
ber of impluses are produced in primary, and by means 
of the secondary corresponding impulses or variations 



This wire extends through an electromotograph tele- 
phone receiver, D, or other suitable receiver, and also 
includes the secondary circuit of an induction coil, F. 
In the primary of this induction coil is a battery, b, 
and a revolving circuit breaker, GK This circuit 
breaker is revolved rapidly by a motor (not shown), 
electrical or mechanical. It is short-circuited normally 
by a back point key, H, by depressing which the short 
circuit is broken and the circuit breaker breaks and 
makes the primary circuit of the induction coil with 
great rapidity. This apparatus is more particularly 
shown in- Fig. 3. 

In Fig. 2, I K are stations on land, having poles, L, 
supporting condensing surfaces, C, which may be light 
cylinders or frames of wood covered with sheet metal. 
These drums are adapted to be raised and lowered by 
block and tackle, and are connected by wires with 
earth plates through signal receiving and transmitting 
apparatus, such as has already been described. 

In Fig. 5, M is a captive balloon having condensing 
surfaces C of metallic foil. The ground wire 1 is car- 
ried down the rope c, by which the balloon is held 
ca.ptive. In Fig. 4 three of these captive balloons are 
represented in position to communicate from one to 
the other and to repeat to the third, the curvature of 
the earth's surface being represented." 

Several claims are made, but the principal one is the 
following : 

" I claim as my discovery means for signaling be- 
tween stations separated from each other, consisting of 



an elevated condensing surface or body at each station, 
a transmitter operatively connected to one of said con- 
densing surfaces for varying its electrical tension in 
conformity to the signal to be transmitted, and thereby 
correspondingly varying the tension of the other con- 
densing surface, and a signal receiver operatively con- 
nected to said other condensing surface, substantially 
as described." 



New Discovery of Clymenia. 

John M. Clarke describes in the American Journal 
for January the fossil Clymenia discovered in the fauna 
of the intumescens zone (Naples beds) of Western New 
York. The ammonoid genus Clymenia Munster has 
not heretofore been found in North America. As early, 
however, as 1843, Professor Hall doubtfully referred to 
this genus, a fossil from the Portage shales, the Cly- 
menia(T) eomplanata, and in 1862 redescribed the 
species without the mark of doubt, at the same time 
adding a new specific name, C. Erato, for a fossil from 
the same fauna. Subsequently these fossils were 
proved to be of the same species, and though the name 
Clymenia was still retained as late as 1876, it was finally 
and quite properly abandoned in 1879. 

The present discovery of a true Clymenia in a lower 
Upper Devonian fauna containing Goniatites intumes- 
cens and various other primordial goniatites was un- 
expected and is of considerable geological importance. 



AN OVERSHOE ATTACHING DEVICE. 
An improvement designed to facilitate the securing 
of rubber or other overshoes in a rapid, convenient, 
and firm manner on the boots or shoes of men, women 
or children is represented in the accompanying illus- 
tration, and forms the subject of a patent issued to 
Mr. Joseph H. Morison, of Centralia, Kan. It is an 
attachment consisting of a pair of pivoted opposite 
lateral clamps, adapted to hug the upper heel-end por- 
tion of the overshoe, and jointed together at their 
inner ends by a vertical hinge pin passing through an 
intermediate or center plate firmly secured to the over- 
shoe. The center plate has a backwardly protruding 




MORISON'S OVERSHOE ATTACHMENT. 

lug, through which and two side arms of a clamping 
lever passes a fulcrum pin. The side arms of this lever 
are practically cams, and as the lever is pressed down- 
ward against the heel of the shoe the arms press the 
clamping wings inward, making the heel-end portion 
of the overshoe bind on or grip the under boot or shoe, 
to prevent the accidental withdrawal of the overshoe 
or its slipping off in muddy or sticky roads. To put 
on or take off the overshoe the central member of the 
lever is turned up, releasing the pressure upon the 
clamping wings, but, in putting on the overshoe, a sin- 
gle motion of the clamping lever, made by either the 
hand or foot, locks the overshoe on the under boot or 

shoe. 

— «m » . 

A Proposed Ship Canal around the Falls of 
Niagara. 

A bill has been introduced in Congress by Senator 
Davis, of Minnesota, for the construction of a ship canal 
around Niagara Falls which provides that the canal 
shall be built "along and upon one of the routes for a 
ship canal heretofore surveyed by the United States, if 
either of such routes shall be deemed feasible." 

The report says : " Were this route open into Lake 
Ontario, vast numbers of lake steamers could and would 
descend to the Atlantic Ocean and there engage in the 
carrying trade in the winter months. That experi- 
ment has been repeatedly demonstrated beyond all 
doubt, and that, too, by vessels of less than six hun- 
dred tons burden. Ocean steamers as well as sail ves- 
sels could be constructed on the lakes cheaper than 
elsewhere, because all materials for construction as 
well as provisions are cheaper there than on the sea- 
board. This would at once solve the problem so long 
and anxiously sought after by statesmen as well as 
commercial men, to wit, revive commerce and cheapen 
transportation from the interior, so that our agricul- 
tural products could be carried to Europe at a profit, 
and there would no longer be a complaint of a languish- 
ing commerce." 

» c» » 

The "Physicians' Visiting List" for 1892, published 
by P. Blakiston, Son & Co., Philadelphia, besides the 
daily memorandum pages, contains much information 
useful to medical people. 
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The New Gas Works, IUemphls, Tcnn. 

The Appeal-Avalanche says : 

" I propose to throw in the first shovelful of coal," 
said Col. N. M. Jones. 

" I think I deserve that honor," interposed Captain 
D. F. Jett. 

A bystander was appealed to, who tendered the very 
just decision as between the friendly rivals that both 
should throw in a shovelful at once, and neither would 
have the advantage. 

This pleasant episode marked a new era in the gas- 
making industry in Memphis. 

President N. M. Jones, Secretary D. F. Jett, and 
Superintendent and Secretary J. T. Lynn, of the Mem- 
phis Gas Light Co., stood, on Monday, Nov. 30, 1991, 
in front of the great brick "bench," a technical term 
that refers to what appears to one unacquainted with 
the business to be. a brick wall studded with doors like 
the openings to furnaces in a boiler room. These doors 
are the entrances to the retorts, which at the time and 
place referred to were clean and new, but white with a 
heat communicated from the furnaces below. 

The Memphis Gas Light Company had just finished 
the work of putting in a new plant, and the interesting 
point of firing the first retort was reached. 

The firing of the first retort of a gas works is the most 
interesting episode in the history of such an establish- 
ment. It is like turning the first dirt on a railroad des- 
tined at some day to carry on the commerce of a con- 
tinent, or like touching the button which, by electrical 
communication, starts in operation the machinery of 
some great exposition of the world's products. It is an 
honor to be the individual favored with the task of 
throwing in the first coal. 

It was for this honor that the president and secretary 
of the Memphis Gas Light Company contested, in a 
friendly way, in the words set forth at the beginning of 
this story ; and a bystander, being a man of resource, 
settled the dispute between the others in the satisfac- 
tory manner hereinbefore set forth. 

Messrs. Jones and Jett fired the first retort at 3:30 
o'clock on Monday afternoon, and thus the new plant 
was launched upon its useful career of furnishing the 
finest quality of gas ever known in these parts. 

The Memphis Gas Light Company has been lighting 
streets and houses, heating rooms and cooking meals of 
Memphis people for forty years, and each year has 
brought improvements and enlargements to meet the 
demands and satisfy the desires of its patrons ; but this 
last great change has been the greatest since the first 
construction of the plant, embracing, as it does, a com- 
plete now machinery, from the coal chute, where the 
material for the manufacture of gas is first taken in, to 
the immense holders, where the perfect gas is confined 
before it is pressed into the mains to go out for the 
illumination of the city. The history of this company 
has been the history of the city. Forty years ago it 
started with a capital stock of $100,000 ; to-day its capi- 
tal stock is $750,000. In 1851 it had 10 miles of mains ; 
in 1891 it. had over 40 miles. The plant was at first only 
large enough to accommodate its comparatively small 
patronage, but to-day it is the largest and most com- 
plete in the South, covering an entire block of ground, 
between Main and Chickasaw, Mill and Greenlaw 
Streets. 

The improvements that have just been completed 
were begun last June, and have cost the handsome sum 
of $150,000. Up to last June the company had been 
supplying coal gas. It was then found necessary, owing 
to the dilapidated condition of the benches in which 
the retorts were situated, to make thorough repairs, 
and it was decided to remodel the plant throughout, se- 
curing the best and latest improved machinery in order 
to supply the finest quality of gas and to be ready to 
make extensions of the service whenever necessary. To 
this end it was necessary to go into the manufacture of 
water gas temporarily, pending the completion of the 
new system, and, since June, the water gas has been 
supplied to patrons of the Memphis company, a very 
good gas in its way, but not to be compared to the arti- 
cle which will be produced by the new system, which 
.will be a combination of three parts of coal and one 
part water gas, which has been found better than any 
other by actual experiment, and is in use in the princi- 
pal cities of the North, including New York, Chicago, 
St. Louis, Detroit, Pittsburg, Buffalo, Cleveland, and 
other leading cities. The water gas manufacture 
necessitated the use of two Cupolas, which were put in, 
and which will still be used for the water portion of 
the new combination. 

On July 15 the company began the task of repiping 
the entire city, and so rapidly has the work been 
pushed that already over 40 miles of new mains have 
been laid, including 30 miles of 16 and 12 miles of 8 inch 
and 6 inch pipe. 

At the plant on Mill Street, entire new machinery 
has been put in, including a coke house, where three 

different qualities of coke can be put in ; a $400 auto- 
matic pressure valve, by which the pressure can be regu- 
lated so that the same pressure will be given at the ex- 
treme limit of the mains as right at the gas works ; a 
$6,000 meter, through which all the gas runs, and is 
measured ; an $8,000 standard washer scrubber for am- 



moniacal liquor ; a tar extractor under cover. In fact, 
the new machinery includes everything that goes to 
make a perfect and complete gas works, and the ar- 
rangements are not only for the present, but contem- 
plate extension of the service whenever it is necessary. 
A trip to the Memphis Gas Light Company's plaint is 
a pleasant and instructive experience. It is not as dis- 
agreeable a place as people are inclined to imagine who 
pass by on the outside and get a whiff of the escaping 
liquid. Inside the inclosure everything is kept as clean 
and neat as a lawn, and th smell of escaping gas is not 
perceptible. Every gas manager takes a pride in the 
cleanliness and neatness of the establishment over 
which he presides, and when a reporter for the Appeal- 
Avalanche dropped unexpectedly into the area formed 
by the numerous large buildings belonging to the Mem- 
phis Gas Light Company yesterday afternoon, he was 
much surprised at the pleasing aspect of the place. 
Not a leaf or a stone is permitted to lie upon the ground 
outside the buildings, and inside the machinery and 
apparatus are kept clean and bright, with that scrupu- 
lous regard for the attractive that guides the locomo- 
tive engineer in the burnishing of the machinery un- 
der his care. 

" You want to see how gas is made ?" said Superin- 
tendent Lynn, who was found at his post of duty, 
watching the finishing touches being put on some of 
the new apparatus. 

" Then come with me. First you ought to know how 
we get our coal, for the getting of the coal is the sine 
qua non of this business, as the catching of your turkey 
is the great desideratum to an orthodox Thanksgiving 
dinner. Our coaling arrangements are beyond improve- 
ment. You see the bayou runs alongside the yard, and 
barges loaded at Pittsburg are floated right up to our 
coal sheds, and the cargoes are lifted out by means of 
a derrick." 

The genial superintendent showed how the coal was 
conveyed from the sheds to the retorts on trucks which 
were wheeled into the main building and lifted with 
their loads by means of a hydraulic elevator to the 
platform upon which the retorts open. 

The retort is where the gas is first separated from its 
natural abode, the coal, and possesses, therefore, great 
interest to the student of gas making. The retorts at 
the Memphis Gas Company's plant are tunnels 22 feet 
6 inches long and 17 inches by 30 inches in size, con- 
structed of fire clay. There are twelve such retorts. 
They open at both ends and run through an immense 
brick framework termed a bench. Beneath the retorts 
are the furnaces, and around them are open spaces. 
The retorts are so high above the floor that a platform 
has been erected, so that the furnaces are on the first 
floor, the retorts on the second. The furnaces are fired 
with coke until the fire clay composing the retorts is at 
a white heat. The heating process is facilitated by 
gaseous fires in the open spaces surrounding the retorts. 
When the retorts are at proper heat the making of gas 
really begins by throwing coal into the retorts from 
both ends until they are completely filled. The doors 
are closed tightly then, and the terrific heat acting 
upon the coal produces the gas in its crude state. 
Every four hours the supply of coal in the retorts is re- 
plenished, the coke that has been formed being taken 
out. About 25 per cent of the coke is consumed again 
in the furnaces, and the remainder is run out on a chute 
and is put on the market for sale. 

But this crude gas that is formed in the retorts is the 
interesting substance. It is impregnated strongly with 
tar and ammonia, all of which pass upward with the 
gas through what are termed " ascension pipes," large 
flues which run upward to the top of the bench, where 
they empty into a long, tightly covered trough known 
as the hydraulic main, where some of the ammonia and 
tar is deposited. This main is sealed with water, which 
serves the double purpose of preventing the gas from 
returning to the retorts when they are cold and to some 
extent cleansing the gas. From the hydraulic main the 
gas enters the "foul main," a pipe over 175 feet long 
and 20 inches in diameter. This pipe runs nearly the 
entire length of the immense building, and it requires 
an agile and sharp-eyed individual to follow it in all its 
course. Sometimes it is overhead, again it is under 
the floor, and further on it is climbing down the Are 
escape on the outside, but at last, after traveling a 
distance of 175 feet, it enters the "exhauster," a box- 
like machine in appearance, which draws the gas 
from the retorts, through the purifying process and 
into the holder. The "holder" is the technical term 
for that structure so familiar to every one who has seen 
a gas plant from the outside, that looks like a water 
tank with a roller coaster on top. After passing 
through the exhauster the tar and ammonia are sepa- 
rated from the compound substance in a machine 
known as the "scrubber," which is an iron cube-shaped 
machine with a capacity of 1,000,000 feet. Inside are 
brush and stones to which much of the tar and am- 
monia adhere. The gas passes thence into the con- 
denser, which is another immense cube divided into six 
sections. Through each section run sixty 4 inch tubes, 
which are surrounded by cold water. The gas passing 
through this cold water is condensed. The tar leaves 
it at this point. But as a farther precaution against 



tar deposits in the ammoniacal liquor there is a " tar 
breaker," a square iron machine fitted with screws, 
which breaks the volume of gas into small pieces and 
removes the tar. 

The gas passes on to the standard washer scrubber, 
which is 7 feet in diameter and 16 feet long, with a ca- 
pacity for washing 1,000,000 feet of gas per day. Its 
duty is to wash the gas. It is fitted with a large shaft 
running through the center and passing through num- 
erous disks, in which are small perforations. These 
disks are always moving, pushing the gas through a 
body of water so as to percolate through the perfora- 
tions, and thus separating the ammonia entirely. 
Thereafter the gas is free from ammonia. Then the 
gas goes to the purifiers, to be purged of carbonic acid 
and sulphureted hydrogen. This process is conducted 
in large iron boxes, 18 feet by 22 feet by Z\4 feet in di- 
mensions, in which are placed two tiers of trays. On 
each tray is placed about 12 inches of slaked lime, and 
in passing through this lime the gas is cleansed of the 
elements which it was desired to remove. It requires a 
great deal of lime for this purpose, and all of it is worth- 
less ever after, except as a fertilizer. The gas company 
is glad to get rid of it by giving it away, but those who 
have land to be fertilized do not know of its valuable 
properties, or else are unaware that it can be had for 
the taking. 

From its lime bath, the gas has one more journey be- 
fore it is ready for marketing. It must pass to the sta- 
tion meter to be measured. This meter is like a large 
barrel lying on its side. It is 14 feet long and 12 feet in 
diameter, with a capacity of 2,000,000 feet in 24 hours. 
After the measuring has been accomplished, the gas- 
passes into the holders, where it is stored, to be turned 
into the street in desired quantities, through the street 
governors. 

That is the gas that burns on the street corners, in 
the parlors, and in the cooking and heating stoves. 

It has gone through many processes, involving ma- 
chinery that covers an entire block of ground, but when 
it is finished it is a first-class article. It is too valuable 
to be turned out to the public without measurement, 
and in the company's office are numerous machines for 
recording the quality, quantity, and pressure of the 
output. The pressure register only needs to be glanced 
at to be read. There is also an automatic register which, 
with a pencil, outlines on a paper the pressure during 
the day and night, and these charts are carefully pre- 
served, so that it is possible to ascertain exactly the 
pressure that was on at any moment 10 or 12 years ago. 
There is also a jet photometer, which is to test the can- 
dle power of the gas. 

The Memphis Gas Light Company has two holders, 
the new one, built by the Stacey Manufacturing Com- 
pany, of Cincinnati, having a capacity of 425,000 feet, 
and the other, a relief holder for use with the water 
gas system, having a capacity of 100,000 feet. 

The water gas system, which will be retained in ad- 
dition to the coal gas system, is supplied with two 
Springer cupolas, 10 feet by 40 feet, with the capacity 
of 350,000 feet per 24 hours. It will be used as auxiliary 
to the coal gas system. 

The main building of the plant is 164 feet by 62 feet, 
and 35 feet high, fronting on Chickasaw Street. It is 
of brick, with iron truss and slate roof. The purifying 
house is an extension of this main building on Mill 
Street. A lime shed is now in course of construction 
adjoining the purifying house. 

Gas men will recognize in the above the description 
of a thoroughly complete plant for the manufacture of 
gas. The Memphis Gas Light Company is confident 
of being able to please its customers. The appliances 
for the regulating of pressure are perfect, and the re- 
piping of the streets makes it possible to give good ser- 
vice in all parts of the city. The mains on Poplar, 
Washington, Adams, Jefferson, Court, Madison, and 
other residence streets have all been replaced with 
larger mains, and it is now possible to extend the ser- 
vice into the suburbs, if it were desired, without detri- 
ment to the present service. The gas is of a superior 
quality. The Appeal- Avalanche uses it in the furnaces 
of its linotypes. It will improve gradually until the 
new machinery gets in perfect working order, and then 
it will be of a quality unsurpassed. 



Tbe Lacquer Tree. 

The juice of the lacquer tree (Rhus veraicifera) is 
the natural varnish upon which depends the famous 
lacquer work of the Japanese. Specimen* of the tree 
were brought from Japan 16 years ago and planted in 
the Botanical Garden fromrankfort- where they have 
flourished and have yielded seeds from which thrifty 
young trees have sprung. This place Hww has thirty- 
four healthy trees, 30 feet high and 2 feet in circumfer- 
ence near the ground. To determine whether the juice 
is affected by its changed conditions, Prof. Rein has 
sent samples to Japanese artists for trial, and is having 
comparative analyses made by eminent chemists. If 
the reports are favorable, it is expected that the lacquer 
tree will be quite extensively planted in Germany, and 
that Europeans will be instructed in the art of lacquer- 
ing wood by some skilled worker from Japan. 
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DYNAMO MACHINES. 
If there are any apparatus that have particularly ex- 
ercised the imagination of inventors, they are assuredly 
lamps, commutators, and dynamo machines. These 
latter, especially, have become very numerous in recent 
years. It is easy, however, to establish a classification 
between the different models. Every dynamo com- 
prises two principal parts, viz., the armature and the 
inductor. The various kinds of continuous current 
armatures may all be referred to three well 
known types of winding — the Gramme, the 
Siemens, and the Edison. Besides these there 
are still other types that we must consider, and, 
in particular, the Desroziers winding. We shall 
not dwell upon the details nor upon the ad- 
vantages and disadvantages of these various 
armatures, as they have already been presented 
to our readers. 

As for the inductors, the same is not the case. 
It is but a few years ago that the labors of elec- 
tricians indicated the conditions that these 
parts of the dynamo must satisfy. Among such 
conditions we may mention one in particular: 
it is necessary to reduce as much as possible the 
magnetic resistance of the current, or the resist- 
ance offered to the flux of force through the iron 
of the electros, and the air between the iron 
of the electros and the iron of the ring. The 
flux of force, as we know, is the product of the 
intensity of the magnetic field created by the 
surface embraced. Moreover, it must not be 
forgotten that a wire surrounding a piece of 
iron, and being itself traversed by a current, 
magnetizes such iron and creates in the interior 
a magnetic field of a certain intensity. If we 
take the product of such intensity by the surface 
of the piece of iron, we obtain the flux of force, the con- 
sideration of which is a most important matter in the 
construction of dynamos. These few remarks suffice to 
show that, in a good dynamo, the flux of force should 
have a maximum value. It is well, then, for a given 
number of windings of wire, to be careful as to the nature 
of the metal of the inductors, to employ iron of very 
great magnetic permeability, and to reduce as much as 
possible the resistance of the air necessarily interposed 
between the inductor poles and the armature. This 
latter condition imposes the obligation of placing the 
inductors as near as possible to the armature, leaving 
just the space necessary for the motion of the arma- 
ture, and afterward of making the latter embrace the 
widest surface possible. 

The second part of a dynamo machine, the inductor, 
gives rise, as may be seen, to more numerous inven- 
tions than the armature. In fact, there has been no 
want of models. One of our most learned electricians 
has conceived the happy and original idea of bringing 
together, in one plate, the various types of inductors 
of continuous current machines; which we reproduce 
in the accompanying engraving. 

No. 1 represents the well known Gramme machine, 
No. 2 the Edison-Hopkinson, and No. 3 
shows us the arrangement of the Siemens 
dynamo, with drum armature and hori- 
zontal inductors. This machine bears 
also the name of Hefner Alteneck, the 
engineer in chief of the Siemens establish- 
ment. In No. 4 we find the Schuckert 
type, with disk armature, and in No. 5 
the form of the Weston machines with 
drum armature, of the Burgin ring ma- 
chines, and of the Crompton, Paterson, 
and Cooper machines. No. 6 shows the 
large Edison machine of 1880, which was 
adopted by all the American central sta- 
tions and by the Milan station. No. 7 
represents a third type of the Edison 
dynamo of four or five bobbins. To 
this type is referred the English machine 
Phoenix. No. 8 gives the aspect of one of 
the first types of the Gramme machine. 
Messrs. Burgin & Crompton devised a dy- 
namo, which is represented in No. 9, but 
which is now abandoned. In this we 
find the first principles of the Meritens and 
Jackson machines. Fig. 10 gives a dia- 
gram of the Kummer & Co. machine, 
which is similar to the Jones dynamo and 
the Gramme motor. In No. 11 is found 
represented one of the first models of 
the Gramme machine with several poles 
— a model which has since been con- 
structed with more or less modification by 
the Oerlikon and Allgemeine Gesellschaft 
Companies, of Berlin. In all these machines we find a 
large external polygonal ring, to which, according to 
the radii, are adapted iron arms which, in the center, 
leave between them an annular space, in which the 
bobbin revolves. No. 12 shows a motor devised by Sil- 
vanus Thompson. No. 13 is a modification of the induc- 
tors of the dynamo No. 9, proposed by Mr. Kapp for 
the reduction of the magnetic resistance of the circuit. 
No. 14 is a section of the well known Griscom motor. 
No. 15 is a new form of motor for electric railways, con- 



structed by the Thomson-Houston Co. In No. 16 is 
figured a section of the Eddy & Mather American ma- 
chine. No. 17 shows a Purgersen dynamo. No. 18 
shows one of the commonest forms of the Goolden 
and Trotter dynamos. The dynamo of the Tele- 
phone Company, of Zurich, is represented in No. 
19, the Guzzi-Ravizza and Ironsides in No. 20, and 
the Tyne dynamo, of Scott & Moutain, in No. 21. No. 
22 gives a section and profile of a superior type of 




PRINCIPAL FORMS OF THE INDUCTORS OF DYNAMOS. 

Gramme dynamo, devised by Kapp, and since imi- 
tated by a number of manufacturers. No. 23 repre- 
sents the Hochausen dynamo, No. 24 the Elwell Parker 
and Crompton dynamos, and No. 25 the Manchester 
type, due to Hopkinson. It is to this latter type that 
belong the Brown of Oerlikon, Mather & Piatt, Saut- 
ter & Lemonnier, Tighe, Joel, Clark-Muirhead, 
Blakey, Emmot & Immisch, and Sprague machines. 
Nos. 26, 27, 28, 29, 30, and 31 show respectively the 
Lahmeyer, Thomson-Houston, Wenstrom, Eickmeyer, 
Continental, and Mordey & Jones machines. No. 32 
represents a form common to several American motors, 
notably to the Patten and United States and Jenny 
motors. Silvanus Thompson devised the dynamo shown 
in No. 33, and Mr. Fein the dynamo shown in No. 34. 
No. 35 gives the form of Kennedy's iron-clad dynamo 
machine. Finally, the Alioth Helvetia, Elwell, Sie- 
mens (with interior poles), Thury, Kester, Brush or 
Schuckert-Mordey or Victoria dynamo machines are 
represented in Nos. 36, 37, 38, 39, 40, and 41. This enu- 
meration comprises but a few of the principal types of 
continuous current machines, now no longer new. 
Doubtless, among all these dynamos, there are several 
that are superior to the rest, but still, the same quali- 



The Salt Industry of India. 

The annual revenue derived from salt in the Indian 
empire is 7,000, 000^.— $35,000,000— 4s. perewt. being the 
tax imposed. A large part of the salt consumed is im- 
ported, some of it is made from sea water, but most of 
th native manufactured article comes from the north- 
west provinces. In the Bajpootaaa district there is an 
important salt lake — the Sambhar — 20 miles long by 5 
miles broad, which yields from 100,000 to 120, 000 tons of 
salt annually. This is a lake only in the rainy 
season, and it is before that — March to July — 
that the salt is fished out from the mud by na- 
tives. At this time the brine is of sp. gr. 1 "08, 
and deposits the salt in crusts. It is not clearly 
known where the salt comes from, but the most 
likely theory is that the rain streams bring 
down with them saline matters into the lake 
valley, and, as there is no outlet, the salt in the 
course of time crystallizes out. Another source 
of salt is found in the brine pits of Gurgaon in 
the Delhi district. There the soil is highly 
charged with saline matters, and it is only neces- 
sary to dig holes in the ground in order to get 
a plentiful supply of strong brine. The trouble 
with this is that the brine contains magnesium 
sulphate as well as salt, and that rendered the 
salt bitter and unmarketable. Dr. Thomson 
was deputed by the government to find out a 
remedy for this, and he did, in the addition of 2 
per cent of slaked lime, which converted th© 
magnesium sulphate into hydroxide — thus pro- 
viding a salt free from bitterness. Two per 
cent of lime was required ; nothing less would 
do, although, strange to say, the whole of it 
did not enter into the reaction. The process 
was too expensive on a large scale. There is 
also a range of salt mountains further north (N.W. 
part of the Punjaub), where there are old mines now 
worked economically under government supervision, 
and yield 40,000 tons annually. It is calculated that 
there is enough salt here to last for 40,000 years. Dr. 
Thomson defended the salt tax on the ground that it 
is the only imperial tax which the poor pay, and it 
amounts to 5d. per head per annum. The tax has ex- 
isted for 250 years. 
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A HAIRLESS HORSE. 



ties are sometimes reached by various means and dif- 
ferent forma, and it is often difficult to fix one's choice 
between several models. The question of cost alone 
intervenes. The short history that precedes shows the 
path that the dynamo machine has traveled since its 
invention, and it proves that the mind of inventors 
has not remained inactive. — La Nature. 

■ ♦ « ! >♦ — 

Alcohol is the mother of sorrow. — Br. B. W. Rich- 
ardson. 



THE HAIRLESS HORSE. 
Some weeks ago we gave a description and illustra- 
tion of a horse with phenomenal growth of the hair of 
the mane and tail, the rest of his coat being quite nor- 
mal. In the present issue we give an example of 
the opposite extreme, from a life study of the curious 
animal portrayed. This is a horse absolutely destitute 
of hair. Neither neck nor tail nor any part of the body 
shows the least hirsute growth. The texture of the 
skin is silky and smooth ; the color is almost a full 
black. The animal is of rather heavy type, and with 
his delicate surface does not produce any unpleasant 
impression. There are said to be two such horses 
known to exist in this country. One of them was 
foaled in the West; the one we illustrate 
is credited to Australia. 

The skin in one of these animals is 
affected curiously, the perspiratory func- 
tion seeming to be absent. The horse 
does not sweat when exercised, and the 
mouth or nose seems to provide the escape 
for what would otherwise be true skin 
perspiration. 

* i • i » 

Rich 
Many a man is 
Thousands of men with nothing in their 
pockets, and thousands without even a 
pocket, are rich. A man born with a 
good, sound constitution, a'good stomach, 
a good heart and good limbs, a pretty 
good head piece, is rich. Good bones are 
better than gold, tough muscles than 
silver, and nerves that flash fire and carry 
energy to every function are better than 
houses and land. It is better than a 
landed estate to have the right kind of a 
father and mother. Good breeds and 
bad breeds exist among men as really as 
among herds and horses. Education may 
do much to check evil tendencies or to 
develop good ones, but it is a great thing 
to inherit the right proportion of facul- 
ties to start with. The man is rich who 
has a good disposition, who is naturally 
kind, patient, cheerful, hopeful, and who 
has a flavor of wit and fun in his compo- 
sition. The hardest thing to get on with in this life is 
a man's own self. A cross, selfish fellow, a despondent 
and complaining fellow, a timid and care-burdened 
man, these are all born deformed on the inside. They 
do not limp, but their thoughts sometimes do. — Source 
unknown. 



The University of Oxford has the reputation of 
having been founded by King Alfred in 872. It num 
bers at present about 12,000 members. 
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PIKE SPEARING ON HAMILTON BAY. 

Pike spearing is a recognized industry on the shores 
of Hamilton Bay, Lake Ontario, the harbor of the 
beautiful city of Hamilton, during the winter season. 
The first intimation the citizens have that the ice is 
formed thick enough to bear is when they see some 
fine morning the little square huts of the adventurous 
spearsmen shoved out on the glistening surface of the 
frozen waters. The huts in which the spearsmen shel- 
ter themselves from the cold are small wooden struc- 
tures about five feet square by six feet high, with a 



winter is over, on account of the inclosed nature of that 
body of water. Frequently as many as two or three 
hundred of these huts can be counted on the surface of 
the bay and among the many coves that mark its 
beautiful shores. The illustrations this week by Mr. 
Heming provide an excellent idea of the appearance 
and habits of this intesesting class of fish hunters. — 
Dominion Illustrated. 



Vaseline. 

Mr. Robert A. Chesebrough, of New York, is 



expansion of the demand which we have experienced 
this year. In America, in England, and particularly 
on the Continent, there seems to have sprung up a 
sudden unanimity in favor of our product. The scien- 
tists in Germany, who have been backing the cheap 
mixtures of earth wax and oil which have been sold as 
paraffinnm molle there, seem to have found out their 
inferiority, and have withdrawn their recommenda- 
tions. Our trade with Germany has largely and almost 
suddenly developed. 

"Vaseline is not a distillate nor a mixture of so-called 




FISHING HUTS, HAMILTON BAY, ONTARIO. 



small door on the side, and sometimes a window. They 
are easily fitted on sleds, so that their owners can draw 
them over the ice from place to place in search of an 
advantageous location. When the spearsman has de 
ported his hut to the proper point, he proceeds to cut 
a hole in the ice about eighteen inches in diameter, 
and oyer this he sets the hut, having taken it off 
the sled. The outer edges are banked up with snow, 
and water poured over it until it freezes solid, and the 
cold is effectually excluded. The interior furniture is 
very simple, and usually consists of a piece of board 
nailed across one corner for a seat, and another 
shelf on which stands a small cast iron stove, the 
pipe of which goes through the roof. A village of 
these miniature houses makes quite a picturesque 
appearance on a bright winter morning. The 
spears, hand nets, poles, etc., piled against the 
sides, the little heaps of fire wood beside each 
door, the spiral wreaths of delicate blue smoke 
ascending almost perpendicularly [up into the 
clear, crisp, frosty air, and the long shadows cast 
by the rising sun along the shining surface of the 
snow-covered lake make up a picture against 
the background of somber evergreen-covered 
bluffs that is not easily forgotten. 

The spearsmen usually select portions of thej 
bay where the water shoals and has a smooth, 
sandy bottom. They do not, as a rule, venture 
into deep water, but prefer the shallow eddies 
where the bottom is plainly visible. The hut is 
kept carefully closed, and the only light to the in- 
terior comes up through the ice beneath. It needs 
great patience as well as endurance to make a 
successful spearsman. There he sits hour after 
hour on his little ledge with his six-pronged spear 
poised above the hole in the ice, watching for the 
curious pike coming up to investigate the shining 
minnow bait at the entrance of the hole or to 
get a breath of air. When sport is good the oc- 
cupation is fascinating enough as a pastime, but 
it often happens that the spearsman may sit in 
the bitter cold for an hour at a time, not daring 
to move, and yet never see the slim, graceful out- 
lines of a fish in the translucent waters below. 
When a pike does appear, the spearsman waits 
until it is well under the hole, and then, before it 
has time to be alarmed, darts down his six-pronged 
spear like a flash. The spear resembles lightning, 
according to the small boy's definition, in that 
it never needs to strike twice in the same place. 
It is seldom the fish can dodge it. 

Sometimes the. houses are larger and more pre- 
tentious than those above described, and the 
spearsman is occasionally accompanied by a boy to feed 
the stove, bring in wood and generally look after his 
comfort. But at the best it is rather a lonely and ard- 
uous way of making a living. Hamilton Bay is particu- 
larly well adapted to this mode of fishing, as when 
the ice is once formed it seldom breaks up until the 



the inventor of vaseline. When in London recently 
he was interviewed by a representative of The Chemist 
and Druggist, and among other things gave the follow- 
ing particulars : 

" The reason why vaseline is scarce is that we have 
not got the article. With our present plant — which is 
a pretty large one, as you may judge when I tell you 
it cost us half a million dollars — we can't produce fast 
enough to meet the demand. Every pound of vaseline 
we sell has to be collected drop by drop as we filter it 
through bone black. That, too, has given us some 




paraffins, but a gelatinous residual substance. It is 
sui generis. We cannot make it by mixing paraffin 
wax and petroleum oil together, nor can paraffin be 
made from it without distillation. 

" A very important structural change takes place in 
the process of manufacture, for vaseline is purely 
amorphous, and no paraffin crystals can be separated 
from it by pressure after freezing." 

The of tener vaseline is filtered, the higher becomes 
its melting point. That is why the white vaseline is 
stiff er than the yellow. The latter, as now turned out, 
melts at 97° F., but beyond this point the com- 
pany do not propose to go, in fact, they cannot 
go as it is at present manufactured, but it is pos- 
sible that they will hereafter introduce a much 
harder jelly, which dispensers can use to add to 
ordinary vaseline when necessary. This harder 
jelly is made from a thick deposit which sepa- 
rates from natural petroleum. 

Mr. Chesebrough said it was about 1869 or 1870 
that he first produced vaseline. He was in the 
petroleum trade then as a refiner, and was fond of 
experimenting. When he produced vaseline he 
was convinced of its pharmaceutical value, and 
patented the process of manufacture, but from 
then till 1876 he got very little encouragement. 
The doctors and the chemists were very slow to 
take to it, and only did so after the public were 
appealed to. 

" It nearly broke me," interjected the colonel, 
with a gallant effort to resume his sadness of 
fifteen years ago. During these years Mr. Chese- 
brough said he spent every dollar he received in 
advertising the new product and introducing it 
to the profession. Altogether over a half a mil- 
lion of dollars had been spent in introducing it, 
besides another half million in plant. About 1876 
it began to go. By 1880 it was a great business 
and was made into a joint stock company, and 
about that date the Standard Oil Company ac- 
quired a controlling influence in its management 
— Mr. Robert A. Chesebrough retaining, however, 
the presidency of the company. About 250 men 
and 130 girls are employed at the company's works 
in Brooklyn, and the offices in State Street, New 
York, are among the finest in the city. 



FIEE SPEARING ON HAMILTON BAY, ONTARIO. 



A Giant Bowlder. 

One of the biggest rocks ever moved in the 
course of railroad construction in this country 
was recently excavated on the line of the Mexican 
Southern by Col. Lamar. The Lower Calif ornian 
the giant bowlder was 120 feet in height and 
Six dynamite cartridges 



trouble. We use some sixteen tons of bone black says 

every day, and the sugar combination in America has measured 1,000 cubic meters. 

got hold of the manufacture of that article and has were placed under the rock, after the men had exca- 

put some difficulties in our way. But I think we have \ vated as much earth as possible, and were fired one 

conquered that obstacle. The principal cause of our after another. At the sixth explosion the big fellow 

limitation of supply, however, has been the remarkable , rolled out of the way. 
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A NOVEL MUSICAL INSTRUMENT. 

An instrument upon which any harmonica player 
can perform, but in which the tones are produced 
by strings struck and vibrated by hammers, 
instead of reeds operated by air pressure, is shown 
in the illustration, in section and in perspective. The 
playing portion is arranged similarly to a har- 
monica, and by the inhalation and exhalation of air 
through the air tubes the hammers are arranged to 
strike the strings in a manner similar to the hammers 
of a piano. This improvement has been patented 
by Mr. Edwin P. Hicks, of McAlester, Indian Terri- 
tory. The strings pass over bridge pieces of the 
sounding board, and have their ends wound about 
the usual tuning pins, while a detachable up- 
right, having at its upper end a mouth piece simi- 
lar to that of a harmonica, is secured to the base 
of the frame, a felt strip being interposed between 
the upright and the base to form an air-tight 
joint. 

The mouth piece has key or air openings 
which extend down through the upright and 
communicate with air chambers in the base, 
as shown by the arrow in the sectional view, these 
chambers communicating with air cylinders, one 
for each pair of keys or hammers. 

These keys consist of levers arranged alter- 
nately, an upper set being fulcrumed upon a 
rod supported by end blocks, while the lower 
levers are fulcrumed at their rear ends in a 
transverse bar, the operating rods, connected with 
the upper set of levers, having at their upper ends 
pistons operating in the cylinders, while the lower 
levers are connected with the rear ends of the 
upper ones by Z-shaped wires. The front ends of 
both levers are tipped with felt, and arranged to 
strike plungers loosely held for vertical movement 
in a plunger block fitting in a cut-out portion of 
the sounding board, the plungers having their ham- 
mer heads normally about a sixteenth of an inch be- 
low the strings. By blowing into the mouth piece the 
pistons of the different cylinders are depressed, there- 
by operating one series of keys to throw the plungers 
up against the strings, the elasticity of the strings 
quickly throwing the plungers back to their normal 
position, whereby the strings are allowed to vibrate 
after being struck. By drawing in the breath, and 
sucking up the air in the chambers, the pistons are 
drawn up, raising the rear ends of the upper series of 
keys, and causing the adjacent connected lower levers 
to strike the plungers, throwing them in a similar 
manner up against the strings. The invention pro- 
vides a combined harmonica and zither or harp-like 
instrument designed to be of simple construction and 
comparatively inexpensive. 

♦ « m » ♦ 
AN IMPROVED SAFETY CATCH EOS GUNS. 

The illustration represents a simple and durable de- 
vice, which can be attached to the lock of any gun, 
whereby the triggers will be normally locked, but 
when the arm is held at the shoulder, or in a firing 
position, the pressure of the hand upon the grip or 
stock of the piece will instantly release the triggers. 
This improvement has been patented by Mr. William 
E. Jenkins, of Rock Hill, S. C. As shown applied to 
a hammer gun, in the lower view, a lock latch is 
r-i voted in a chamber in the 
stock in such manner that the 
head of the latch is normally 
held in engagement with the 
body section of the trigger by a 
pivoted spring-controlled lever. 
There are two of these levers, 
independently pivoted, with 
their facing ends in segmental 
form and provided with teeth 
held in mesh with each other, 
the forward end of one lever 
bearing firmly against the latch, 
which is thus held in locking 
engagement with the triggers. 
The rear end of the other lever 
is pivotally connected by a link 
with the under face of a trip 
plate, pivoted in the top of an 
opening in the stock chamber, a 
spring normally holding this 
plate up to close the opening. 
The outer face of the trip plate 
extends just beyond the outer 
surface of the grip section of the 

stock, and [by pressing the plate inward against the 
tension of the spring the outer end of the rear lever is 
depressed, turning down at the same time the forward 
end of the other lever, which enters a diagonal re- 
cess in the back of the latch, which is thus forced 
rearward and downward and completely disengaged 
from the triggers. The moment pressure is removed 
from the trip plate the spring returns the plate to 
closed position and the levers to their normal or lock- 
ing positions. In the application of the improvement 
to a hammerless gun, as shown in the top view, the 
trip plate covers an opening in the bottom of the 



stock, and a single centrally pivoted lever is employed 
instead of the dual levers, both forms of the device 
being equally efficient for the purpose designed, and 
being adapted to afford immunity from the large num- 
ber of accidents constantly occurring from the acci- 
dental or careless discharge of guns. 

Further information relative to this invention may 
be obtained of the Jenkins Safety Catch Gun Co., 
Rock Hill, S. C. 



The Berlin Elevated Railroad. 

This belongs to and is run by the government, as 
are most of the railways in Germany. It carried be- 
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HICKS' PNEUMATIC ZITHER. 



tween five and six million passengers last year, and 
pays well on the investment. At certain hours of the 
morning and evening, when it is more availed of by 
the laboring classes, rates of fare are very low ; at 
other times rather higher than on the New York ele- 
vated railways. This railway, which belts the entire 
city, must be seen to be appreciated by those familiar 
with the New York elevated system and its disfigure- 
ment of the streets. The Berlin street railway is con- 
structed with as much care and solidity as are any of 
the great trunk railways of the United States. Its 
passenger stations are more commodious and give bet- 
ter protection to passengers than the majority of rail- 
way stations in the principal cities of America. In- 
stead of disfiguring the streets, it is an ornament 
to them. When it runs on a level with the upper 
stories of a house, passengers have no chance to look 
into the windows of sleeping rooms, for it is so 
managed that the tracks pass by the side walls where 
there are no windows. After the route had been sur- 
veyed and determined upon, the government bought 
every piece of property that could be in the least de- 
gree damaged. The houses were torn down so as to 
give clear space ; the whole bed of the sidewalk, and 
in some instances of the street, was occupied. In 
order not to interfere with business, wherever neces- 
sary new outlets were opened where old ones were 
closed. A solid superstructure of masonry, with ex- 




Sugar In Florida. 

The only sugar mill in Florida is situated eight miles 
from Kissemmee, at a place called St. Cloud. It is 
situated on a beautiful lake in latitude 28°, and is in 
what is known as the Disston purchase. The lake has 
been drained so as to be lowered about ten feet, and 
the mill and plantation is situated in what was once a 
swamp. The place has about one thousand acres of 
muck land, on which the cane grows. It is by far 
the prettiest place I saw in Florida, and is said to be 
extremely healthy. There is about five miles of narrow 
gauge railroad laid down permanently, and several 
miles of iron railroad in sections that are movable. They 
also use four mule carts with eight inch tread, so that 
they won't cut into the muck. The muck or soil 
is the decayed roots and trash of the bottom of 
the lake, in some places five feet deep, at others 
only a few inches. Under all is white land: Pine 
land is from one to two miles apart ; between it is 
the plantation. The muck land yields from twenty 
to forty tons of cane to the aore, averaging about 
thirty. The cane tassels in some spots, but not all 
over. The company -pays $4.80 per ton for cane 
and makes it produce 188 pounds of sugar. Pro- 
fits are large. 

They now have about seventy stations and 
twenty-five laborers ; but in grinding season have 
double that number. They prefer negroes. They 
work thirty-five mules, buy all their feed except a 
very little. The company has its own store and 
its own railroad. The canal is about forty feet 
wide and the water very swift through it down to 
the next lake ; also have a draining machine to 
throw out the rain water. This year they are 
planting 600 acres more in cane, and say it will 
ratoon in five years, which I doubt. The muck or 
soil gets on fire sometimes and burns up the stub- 
ble. The tops are hauled out, as they are afraid 
to set them on fire, as they do in Louisiana. The land 
is ditched every 100 feet in wet weather. They put 
bog shoes on the mules. Italians are not very good 
laborers ; the company prefer negroes. Wages are $1 
per day, and the laborers feed themselves. They say 
Italians are so economical that they will not furnish 
themselves good food. I expect it is so, as they move 
very slowly and appear to be very stupid. 

There is one manager and two overseers on the place, 
besides a blacksmith and cooper, etc. The mules are a 
good size, but are not fat. I saw no oxen or hogs. The 
cane rows are eight feet apart and cane is very thick. 
They do not dig the stubble. The cultivation is very 
easy. As there is no grass scarcely, the company has 
sold no small tracts of land yet. They are preparing 
to plant several thousand acres in rice. Take it all in 
all, it is a splendid place and will be extremely profit- 
able if the soil or muck proves to be durable ; they use 
no fertilizers yet. The piney woods of Florida are 
agriculturally worthless. — Home and Farmer. 

— — ■»<«!«■ 

A New Solvent of Camphor, 
From the frequency with which the indications for 
the subcutaneous injections are met with, it is evident 
that a good and reliable solvent for this substance is a 
great desideratum. Ethereal solutions rapidly evapo- 
rate. Alcoholic solutions also evaporate, and the cam- 
phor becomes precipitated, so that injections of such 
solutions produce severe pain or 
even abscess. Solutions of cam- 
phor in oil are difficult to em- 
ploy, while besides possessing 
the disadvantage of the liability 
of becoming rancid. 

In the Zeitschrift fur Thera- 
pie for September 1, 1891, Dr. 
Karl Rosner recommends in the 
highest terms a solution of cam- 
phor in liquid parafflne, which, 
when slightly warmed, forms a 
perfectly clear and limpid solu- 
tion. He states that he has kept 
this solution for more than five 
years without its properties be- 
coming changed. 



THE JENKINS SAEETY CATCH FOR HAMMER AND HAMMERLESS GUNS 



terior walls presenting as finished an appearance as 
that of well-built houses, and ornamented at the top 
with arches and railings, was constructed. On this 
was laid the tracks, laid as I have said with as much 
care and of as durable material as will be found any- 
where. Going though the most populous districts, it, 
neither by smoke, sound, nor appearance, causes an- 
noyance of any character. For miles, ensconced 
under the massive roadway, are to be found restau- 
rants and shops, where people eat, drink, sell, and buy 
without the least consciousness of the rumble and the 
roar above their head*. 



A. Digest of Cycles. 

In the United States Patent 
Office classification of inventions 
cycles are to be found under such 
sub-classes as velocipedes, tires, 
wheels, hand cars, traction 
wheels, sled propellers, sled 
brakes, wheelbarrows, signals, lamps, cyclometers, 
etc. Mr. J. H. Allen, an examiner in the Patent 
Office, has compiled a digest of these, including many 
other sub-classes, suchasattachments, mode of propul- 
sion, etc. 

The drawings and claims will be given. The publi- 
cation is to be in two volumes, viz., plates, claims ; 
containing from 1,000 to 1,500 pages. Subscription 
price, $50. To inventors, manufacturers, and attorneys 
the digest will be found invaluable for making pre- 
liminary as well as expert examinations, and will save 
raany times its cost. 
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RECENTLY PATENTED INVENTIONS. 
Railway Appliances. 

Gar Coupling— Willis Dodge, Blaine, 

Me. This Is a simple device designed to be easily ap- 
plied to a common forir. of coupler, to permit cars to 
be automatically couplea without the brakeman step- 
ping between them. Within the drawhead is a spring- 
pressed plate having a projecting forward end and a 
recess to receive a pfh, while a swinging lifter is 
pivoted to extend in front of the drawhead, there being 
also mounted on the drawhead a sliding bar carrying a 
lever mechanism adapted to operate the lifter. 

Car Coupling. — Alfred R. Heath, 

Covington, Ind. This invention covers an improve- 
ment on former patented inventions of the same Inven- 
tor, to provide increased strength and greater conve- 
nience in effecting the coupling and uncoupling. The 
improvement embraces a coupling hook pivoted to a 
fixed drawhead, with a pivot pin having a forward and 
backward play, a yoke secured to the pin and a draw- 
spring connected with the yoke. The invention in- 
cludes an improved means for simultaneously actuating 
from one car the coupling hooks of both cars in un- 
coupling devices, by which cars provided with this im- 
proved coupler are adapted to automatically couple to 
cars having the ordinary link and pin coupling. 

Metallic Tie. — Francis H. Hicks, 

Little Rock, Ark. This tie is adapted to securely hold 
the rails in place without the use of the ordinary spikes 
or bolts, while it is designed to be simple and durable 
in construction, cheaply manufactured, and laid down 
without the help of skilled labor. It has two angular 
parts forming interlocking top flanges, integral with 
which are lugs to engage the base of the rail at opposite 
siies of the web, while there are tongues in each of the 
top flanges opposite at the side of the corresponding 
lug, bolts holding the angular parts in an interlocked 
position. 

Railway Crossing Signal.— William 

J. Butler, Woodstock, Canada. An alarm to be sound- 
ed by a train passing the crossing is provided by this 
invention, the alarm being sounded whether the train 
moves slowly or rapidly. A lever is placed in position 
to be engaged by the wheels of a passing train, and this 
lever is connected by intermediate mechanism with a 
spring- actuated trip lever, and a pivoted and spring- 
actuated striking lever, held in suitable position in re- 
lation to a gong or bell, the alarm being sounded by 
each wheel as it passes over the main lever. 



IUIulng, Etc. 

Grinding and Amalgamating Mill. 

—George Fraser, Auckland, New Zealand. This is a 
mill for reducing gold, silver, tin, or other mineral ores 
and hard substances. It is of simple and durable con- 
struction, and designed to be very effective and continn- 
ous in operation, separating the precious metal from 
the tailings at a low^cost, and making it possible to 
work Iow-gVftde ores. It has a fixed casing with an an- 
nular grinding surface, a revolving frame in the casing 
loosely supporting a series of grinding rollers in con- 
tact with each other, the rollers being revolved upon 
the frame in contact with each other and with the 
grinding surface of the casing. The machine dispenses 
with the use of gratings or screens, copper plate tables, 
riffles, blanks and berdans, and reduces the loss of 
quicksilver to a minimum. 

Chair for -Mining Cages.— Alexan- 
der Gray, Butte City, Montana. Wall plates are, ac- 
cording to thiB invention, arranged in the path of the 
cage, on the bottom of which sliding chairs are mounted 
adapted to engage the plates, the chairs being arranged 
near opposite sides of the cage and connected by spring- 
pressed levers, there being a lever mechanism for mov- 
ing the chairs against the spring-pressed levers. The 
device is designed to be operated from the cage or by a 
station tender, and permits the cage to be stopped at a 
desired point without jar or injury, the device when not 
in use being entirely out of the way, so that the cage 
cannot be accidentally stopped. 



Mechanical Appliances. 

Brick and Tile Cutting Machine. 

— John W. and George H. Aregood, Washington, D. C. 
This is an improvement in that class of machines by 
which the clay is formed into long slabs fed along a 
carrier, then cut into proper lengths and fed off the car- 
rier. The carrier belts are driven independently of the 
movement of the clay and are separated at their ends, 
cutting wires being arranged to descend between the 
adjacent ends of the belts, the wires cutting down 
through the slabB of clay to form the proper lengths, 
which are discharged off the carriers before the wire 
ascends, preventing the making of ragged ends on 
bricks, as so often occurs when the wires are moved 
upward through the cuts made by them in the clay. 

Leather Finishing Machine.— Elihu 

C. Northrop, Bodines, Pa. In this machine a firmly and 
strongly supported bed on which the leather is laid and 
handled by the operator is adapted to be raised by 
pressing on a treadle, to receive a partly slipping or 
sliding and partly rolling action of a roller held in the 
frame above, the rolling wheel being firmly held against 
upward pressure, and having only a partial revolution 
each way as it makes a backward and forward motion 
on the working of a pitman. All the parts are solidly 
supported to give the required pressure on the leather 
to effect a thorough burnishing and finishing of it. 



Miscellaneous. 

Casting for Rope Halters.— George 

C. Edwards and Burnett V. Bufflngton, Marysville, 
Ohio. This is a casting piece to which a single piece 
of rope is attached to produce the throat latch and 
nose strap, the free end of the rope forming the hitch- 
ing strap. The casting has a main body portion with 
apertures near its forward and rear ends, while out- 
wardly projecting arms at each end also haveapertures, 
forming* a cheap and simple device, to toads m not to 



annoy the animal. Instead of being cast, the device 
may be made of wrought metal if desired, or struck up 
from thick sheet metal. 

Tongue Support. — David Z. Yoder, 

Sterling, Ohio. This improvement is more especially 
designed for application to self-binders, reapers, 
mowers, corn planters, etc., where great weight is 
thrown on the horse's neck when the driver dismounts, 
although adapted for other uses. It is a U-shaped sup- 
port, pivoted to the tongue, its members of unequal 
length, and the longer member projecting above the 
tongue and connected by a rod with the driver's seat, 
whereby the support may be conveniently swung up or 
down and locked in either position. 

Weather Strip.— Sidney R. Beacon, 

Electric, Cal. The strip proper is sector shaped in 
cross section and adapted to be hinged in a correspond- 
ingly shaped recess in the bottom of a door, where it 
is held by a spring, a beveled plate being recessed to 
the door jamb, against which a projection on the 
weather strip acts to force the strip from its recess. 
It is an inexpensive device, to be automatically closed 
to the door sill as the door closes, and rise and be in- 
visible within the door as it is opened. 

Fire Extinguisher. — Lafayette D. 

Fuller, Muscogee, Indian Ter. This is a wheeled tank, 
to be supplied with a fire-extinguishing fluid, the liquid 
flowing from the tank into barrels in which plungers 
are operated by a lever, whereby the fluid is propelled 
through a discharge nozzle in the desired direction. 
One plunger is always on the down stroke, whereby 
a continuous stream of fire-extinguishing fluid is forced 
through the nozzle, and the whole apparatus is very 
simple in construction, requiring but little force to 
throw a stream a considerable distance. 

Animal Trap. — Judson A. Haney 

and Frank J. O'Connell, Coal Grove, Ohio. This device 
has a stationary base divided into a series of stalls, with 
a spring-controlled cover connected with a bait hook, 
with which also is connected a trip bolt, there being 
adjustable stop rods in the stalls adapted for engage- 
ment with the bolt. The animal entering is imprisoned, 
and the trap is automatically set again, and means are 
provided whereby an additional receptacle may be con- 
nected with the stalls, for the reception of an increased 
number of imprisoned animals. 

Game Apparatus. — Frederick A. E. 

Van Guericke, Djokjokarta, Java. Thisis an apparatus 
to be used in lotteries and games of chance, comprising 
a series of balls having distinguishing characteristics, a 
board having a spiral and indexed groove, and a rotat- 
ing drum with apertures through which the balls pass 
to be delivered to the groove of the board. The rotat- 
ing drum is placed within a vertical cylindrical casing, 
and vanes, buckets, or radial projections insure the 
thorough mixing up of the balls, which are inserted 
through a funnel in the lid. 

Lamp Shade. — William J. Boesen, 

Orange, N. J. This shade is constructed of separate 
and independent graduated overlapping ring-like sec- 
tions of fabric, the sections being transversely creased 
to produce alternately arranged ribs and depressions, 
lacings uniting the sections and forming pivotal points 
therefor, while a gathering string is carried by one of 
the sections. The shade is of simple construction and 
designed to automatically conform to the contour of 
any shaped frame on which it may be placed. 

Can Opener.— John P. Smith, Phila- 
delphia. Pa. This is a hand tool or cutter in which 
two knives are used, in an adjustable knife carrier 
adapting the device to different sized cans. One of the 
knives is curved and the other straight on the cutting 
edge,- and there is a pivot pin on the under side of the 
inner end of the tool, which pierces the top of the can 
at the center. When the handle is pressed down the 
curved knife penetrates the top of the can and the 
straight-edged blade rests firmly down upon it, the 
opener or the can being tamed or rotated, and the cut 
being made perfectly smooth. 

Vegetable Cutter. —James S. 

Patten, Baltimore, Md. This is an improvement in 
cutters or slicers in which the vegetable or fruit is car- 
ried by a reciprocating holder, operated by a crank and 
arranged to work on a bed or table provided with a 
cutter. The fruit holder consists of a box, open at the 
top and bottom, in which a spring-actuated follower 
works vertically to press the vegetables or fruit down 
upon the bed to which the cutter is secured, the fol- 
lower being made to bear with the desired pressure. 
The knife bed may be taken out and a grater put in 
when desired. 

Mixer or Beater. — Arobine C. 

Mitchell, Enniss, Montana. This is a simple machine, 
more especially for use on the materials or batter of 
which cake, etc., are made. It has a basin or bowl in 
which the batter is placed to be beaten by a curved, 
apertured, plate-like paddle, operated by a rotating 
crank with which is connected a speeding gear, where- 
by all the batter will be evenly beaten without any 
special scraping down. The machine may be fastened 
to a shelf or table or held in the lap of a sitting opera- 
tor, one hand then holding a handle of the frame while 
the other turns the crank. 

Broiling Device.— Mary A. Burriss, 

New York City. This device has a base section in 
skeleton form, preferably made of sheet iron, and a 
hinged cover section, the base section, in operation, 
being placed to cover and surround the top of the fire 
pot opening of a stove or range, when the meat to be 
broiled is clamped in a broiler centrally supported. By 
use of this device meat or other articles may be broiled 
without the escape of smoke or odors into the room, 
and the fire will not be cooled, as its surface is not ex- 
posed to the air. 

Sash Rail Fastener. — Edwin A. 

Pumyea, Jersey City, N. J. This device is designed to 
automatically lock the upper and lower sash together 
at their meeting rails and retain them in a locked con- 
dition until released by a proper manipulation from the 
interior. Combined with a keeper plate having a pro- 
tecting tongue is a sliding bolt witbio ttw caning and 



spring therefor, a rocking trip plate detachably engag- 
ing notches on the bolt, there being also on the bolt a 
spring-actuated locking dog to engage the casing when 
the bolt is in locked adjustment. The device is design- 
ed to be very inexpensive and easy to manipulate, while 
affording positive security against tampering with the 
mechanism from the exterior of the window. 

Fence Wire Reel.— Sylvester Moore, 

Audubon, Iowa. A vehicle body supports the frame of 
the device, in which two reel shafts are independently 
mounted, each having a sprocket wheel, while a drive 
shaft mounted in the frame has sprocket wheels con- 
nected by chain belts with the wheels on the reels. 
The arrangement is such that the wire may be wound 
upon the reels or unwound therefrom as the vehicle is 
drawn forward, thus enabling lines of fence wire to be 
laid or removed without the operator handling the wire 
or leaving the vehicle, while the necessity of lifting 
heavy reels to and from a wagon is avoided. 

Bed and Trunk. — George W. Snaman, 

Jr., Allegheny, Pa. This is a combination device 
specially adapted for tourists' and camp use, providing 
in compact form a comfortable bed and a receptacle for 
clothing or other articles. The trunk body has one 
open end and has a hinged hollow lid, in combination 
with a sliding couch tray having one end open and an 
end wall adapted to close the open end of the trunk 
body when the tray is fully inserted. In use as a bed, 
the couch portion is drawn out and the feet and limbs 
are accommodated in theportionembracedin the trunk 
body. 

Bath Tub Attachment.— Matthias H. 

Welles, Elmira, N. Y. This improvement consists of a 
removable body-rubbing attachment, with a flexihle 
face-covering detachably secured to it. A covering or 
facing piece is stretched across and secured to marginal 
supports in such manner that when the back of the 
bather rest.8 against it a slightly concave and yielding 
support will be formed for the back, such support form- 
ing a good friction or rubbing surface for the body 
when the feet are pressed against the lower end of the 
tub or against a foot rest. 

Annunciator.— William C. Dillman, 

Brooklyn, N. Y. This invention provides a device 
which will automatically make and break a circuit in 
which an electric- bell is included, so that the circuit 
will be closed but a short time and the bell rung only 
long enough to attract attention. Connected with a 
speaking tube and the bell is a drop leaf arranged at the 
mouth of the tube and forming one terminal of the bell 
circuit, a yielding contact adjacent to the drop leaf 
forming the other terminal, while a projection on the 
leaf is adapted to strike and pass the yielding contact 
when the leaf is dropped. 

Stopper. — Francis S. Hume, New 

York City. This invention provides a rubber stopper 
having a textile core, and adapted for stopping bottles 
and other vessels containing acids and other liquids. 
The central portion of the stopper is composed mainly 
of textile material, so that the stopper will not be in- 
jured by corkscrews and will be more durable than 
stoppers made wholly of rubber, the invention also pro- 
viding a mould for forming and capping the stoppers 
and for containing them during the process of vulcan- 
izing. 

Gate Latch.— Gabriel Rohrbach, Del 

Rio, Texas. This is a simple device consisting of a 
spring -pressed rocking arm adapted to engage a slide 
bolt, the arm having an outwardly inclined upper end 
engaged by the toe of a spring- pressed sliding bar, 
forming a catch which may be adjusted toward or from 
a gate on a post to be engaged by the latch, and enable 
compensation to be made for spreading of the posts. 

Knockdown Barrel. — Robert W. 

Baylor, Norfolk, Va. This invention relates to barrels 
in which the slats or staves are straight and connected 
to flexible bands or hoops which may be rolled up in 
cylindrical form for barrels or laid out flat for return 
shipment. The slats or staves are held and properly 
spaced on the hoops by undercut grooves, and provision 
is made for a middle partition, constituting a two-part 
barrel. This barrel or crate is adapted for shipping all 
kinds of fruit and vegetables, being especially suitable 
for oranges. 

Newspaper File. — John J. Shenk, 

Burkittsville, Md. This file i* formed with bars, one of 
which has pins projecting into slots in the other bar, 
while a curved spring plate attached to the end of one 
bar is hinged to the other bar, the hinge pivot allowing 
the other bar to be swung laterally to one side as well 
as vertically, to facilitate putting on and taking off 
papers. At their opposite ends the barB are held to- 
gether by a spring attached to one bar and adapted to 
be reading engaged with the end of the other bar. 

Bow for Violins, etc.— William H. 

Ayres and Henry Schroeder. Whipple Barracks, Ari- 
zona Ter. According to this invention, the frog has a 
recess adapted to receive the ends of the hair, and a 
wedge-shaped block fitting in the recess is adapted to 
press and lock the hair in place on one of the walls of 
the recess, a cover being fitted to slide on the under 
side of the frog. The device is simple and durable in 
construction, and permits of readily and securely 
fastening the hair in bows for violins, violas, violon- 
cellos, bass viols, etc. 

Air Spinning Top. — Leo Leeb, 

Alingsaes, Sweden. This is a simple device by means 
of which one may propel a wheel to a considerable 
height in the air, the wheel revolving in opposite di- 
rections going up and coming down. The wheel is 
preferably made of sheet metal, with a heavy rim and 
propeller blades set at an angle, while centrally it is 
formed for ready engagement with and detachment 
from a shaft to be revolved in a handle, by the op- 
erator pulling on a string, whereby the wheel is rotated 
at ahighvelocity, and ascends rapidlyon its release, by 
the action of the propeller blades on the air. 

Note.— Copies of any of the above patents will be 
furnished by Mann & Co., for 25 cents each. Please 
send name of the patentee, title of invention and date 
of tnU paper* 



NEW BOOKS AND PUBLICATIONS. 

Age of the Domestic Animals. By R. 
S. Huidekoper, M.D. Philadelphia: 
F. A. Davis. 1891. Pp. 225. Price 
$1.75. 

This work cannot fail to be of interest to all who own 
orare interested in dogs and horses. The author is 
well known as a student and teacher, as well as a prac- 
titioner, of veterinary medicine, and he has been led to 
make the subject of the dentition of the horse, os, 
sheep, hog, and dog a special study. The various 
means of determining tbe age of the domestic animals, 
other than by the dentition, are given. Over 200 illus- 
trations of the teeth and jaws at different periods of 
growth add value to the book. There are perhaps few 
men as thoroughly qualified as Dr. Huidekoper to write 
upon the subiect. 

A Bookseller's Library. By A. 

Growell. New York ; Office of the 
Publishers' Weekly. 1891. Pp. 77. 
Cloth. Price $1. 

This little volume is Intended to serve as a guide for 
the bookseller. The volume contains Jan annotated list 
of American and foreign trade catalogues and journals, 
with hints for their use. The bookseller will find in 
this little volume hints useful in the conducting of his 
business. 

The Tourist's Cable Code, publish- 
ed by Brentano, New York, is the title of a handsomely 
arranged little book treating of a new and extremely 
simple system for sending telegraphic messages. 
The new system permits of sending a series of sen- 
tences by the use of but a few words, the key to 
which is instantly and unerringly found by the re- 
ceiver, so that mistakes are next to impossible. 
The book contains full instructions for using the sys- 
tem and, by means of dummy messages, readily and 
quickly initiates the beginner. The system is adapta- 
ble for any private or special business, although the 
book itself contains tables and keys for the general use 
of tourists and merchants. Blank tables are provided 
for readily making up a private secret code under the 
same system. 
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1. Elegant plate in colors of a picturesque residence 

in the American Renaiseance style of architec- 
ture, erected for Gen. T. L. WatBon, at Black 
Rock, Conn. Two perspective and an interior 
view, with floor plans, etc. Henry A. Lambert, 
architect, Bridgeport, Conn. 

2. Plate in colors of a colonial house erected at Port- 

land, Maine. Perspective elevation and floor 
plans. Cost $3,800 complete. 

3. A very attractive residence at Sea Side Park, Bridge- 
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For Sale Cheap— One second-hand Lincoln Pattern 
Milling Machine. In first Class order. A bargain. W 
P. Davis t Rochester, N. Y. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J, 

6 Spindle Turret Drill Presses. A.D. Quint, Hartf ord.Ct. 

Presses, Dies & Wire Mach'y. Amer. Tool Co., Clev. O. 

Mixing machinery. J. H. Day & Co., Cincinnati, Ohio. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 

The Improved Hydraulic Jacks, Punches, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New York. 

Screw machines, milling machines, and drill presses 
The Garvin Mach. Co., Laight and Canal Sts., New York. 

Centrifugal Pumps. Capacity, 100 to 40,000 ^als. per 
minute. All sizes in stock. Irvin Van Wie, Syracuse, N.Y 

" Pneumatic Cotton Picker " will pick 30 acrec daily. 
Will sell share or place on royalty. . Baldwin, Quincy 
111. 

For Sale— A vacuum "pan, a digester or converter, a 
still. All copper. Apply to J. Edw. Crusel, New irleans, 
La. 

Scale removed and prevented in boilers; for each 50 
horse, 10 cents a week. Pittsburgh (Pa.) Boiler Scale 
Resolvent Co. 

Split Pulleys at Low prices, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia, Pa. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

For Sale— Patent No. 465,513, a door plate, whose in- 
scription can be read by day or night. For description 
address A. M. Applegate, Reynoldsville, Pa. 

A Thorough Workman.— Any one desiring a man tho- 
roughly acquainted with steam fitting, gas fitting, and 
plumbing, address Lock Box 1002, Fort Smith, Ark. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science; 'by Geo. M. Hopkins. 
By mall. $4 ; Munn & Co., publishers, 361 Broadway, N.Y. 

For Sale— Patent Office official Gazette complete, 53 
vols. Also " Annual Index and Report," 17 vols. Price, 
$ 135. Address H. Huntor, 1449 Q St., Washington, D. C. 

Competent persons who desire agencies for a new 
popular book, of ready sale, with handsome profit, may 
apply to Munn & Co., Scientific American office, 361 
Broadway, New York. 

Magic Lanterns and Storaopticons of all prices. Views 
illustrating every »ubje«t for public exhibitions, etc. 
|y A profitable business for a man with small capital. 
Also lanterns for home amusement. 220 page catalogue 
free. McAllister, Optician, 49 Nassau St.. N. Y. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may he had at the office. Price 10 cents each. 

Hooks referred to promptly supplied on receipt of 
price. 

Minerals pent for examination should be distinctly 
marked or labeled. 



(3860) A. T. S. asks : 1. In transferring 

pictures from paper to wood for re-engraving by the 
mode described in Mouse's Universal Assistant, page 
547, I find that it destroys the colored inks, leaving the 
paper plain, with nothing to transfer except the black, 
which seems to work all right. What is the reason, 
and is there a way to do this? A. You might try the 
varnish tranferring process. Varnish the block, soak 
the print in water. While the varnish is still tacky, 
smoothly rub on the print and let it dry. Then rub off 
the paper with the wet finger. 2. Od page 551 same 
book, under the heading " To print a picture from the 
print itself," what form of potassa is meant ? I could 
not make it work with caustic potassa. Does it need 
any particular kind of ink ? I used common printer's 
ink. A. Use lithographer's ink. Caustic potash is 
meant. To three parts solid tartaric acid use one part 
caustic potash. In our Supplements you will find 
many processes of photographic reproduction described. 
These are the most reliable and generally used methods. 
Photography is also extensively used to reproduce a 
picture on the block for engraving. 

(3861) E. H. says : My radiating steam 

coil showed some new.feature— new to me. Having oc- 
casion to open valve under supply tank, the steam with 
condensed water, instead of blowing out, went direct 
back into boiler, making a roaring noise. There was 5 
pounds pressure at the time. Can you explain ? A. 
Your boiler had a partial vacuum instead of a pressure 
of 5 pounds. Your gauge must have been out of order. 
Boilers used for low pressure heating with a closed re- 
turn circulation often have a vacuum when the steam 
goes down, because the condensation is greater than the 
supply from the boiler. 2. An inch pipe set vertically 
filled with water, will give how much pressure at bot- 
tom, height 60 feet ? A. The pressure at bottom of 
pipe will be 25'8 pounds per square inch. 

(3862) W. W.— The article to which you 

refer states that the roots of Abrus precatorius " afford 
licorice, which is extracted in the same manner as that 
from the true Spanish licorice plant, the GlycyrrMza 
glabra." The Spanish method of making extract of 
licorice is as follows The roots of the Q. glabra* after 



having been dug up, thoroughly cleaned, and half dried 
by exposure to the air, are cut in to small pieces, and 
boiled in water till the licnid is saturated. The decoc- 
tion is then allowed to rest, and, after the dregs have 
subsided, is decanted, and evaporated to the proper 
consistency. The extract, thus prepared, is formed 
into rolls from five to six inches long by an inch in 
diameter, which are dried in the air. 

(386 S. B. asks : 1. What is the rule for 

determining the increase of speed or force of discharge 
from the nozzle of a pipe, in accordance with its de- 
crease in diameter, from the main pipe ? A. The rela- 
tive height of a jet from a nozzle increases with its size, 
with the same pressure at the butt. When a pipe or 
hose intervenes, the relative height depends upon the 
friction in tho main pipe and hose, and also upon the 
kind of surface on the inside of the hose. The subject 
is fully explained, with tables of loss of head by fric- 
tton, ana the height of jets for given pressures, in Sci- 
entific American Supplement, Nos. 791, 792. Also 
in Ellis 1 work on "Fire Streams," $1.50 mailed. 2. Is 
air in motion, i. «., wind, colder than when at rest, com- 
paratively ? A. Air in motion is not necessarily colder 
than when at] rest, but has more power to absorb or 
carry away heat from the body by convection, or by a 
more commonly expressed term, wiping the heat away. 
It also greatly assists evaporation of moisture from the 
body, with consequent chilling. 

(3864) T. J. H.— If, as you say, you have 

a great deal of leisure time at your disposal, and wish 
to study pharmacy, we would advise you to make an 
arrangement with some pharmacist of your town 
whereby you can spend a few hours a day in his store 
to obtain practice and instruction. Good books for you 
to read would be the "United States Dispensatory" 
and " Parish's Practical Pharmacy." We can furnish 
yon with the former at $8.00 and the latter at $6.00. 

(3865) J. H. D. writes : 1. Is acetate of 

soda a costly product ? A. No. 2. After having ab- 
sorbed water, does it generate a great degree of heat ? 
A. No. 3. Can it be used more than once f A. Yes. 
4. Does it evolve a gas while generating heat, and if so, 
what kind ? A. No gas is evolved. The action of ace- 
tate of soda (sodium acetate) is based on the doctrine 
of latent heat. The salt, if heated, dissolves in its water 
of crystallization. In the heating process it becomes 
warm enough for use In foot warmers, etc. Then, as the 
temperature falls a little, the salt again solidifies, and 
gives off its latent heat of fusion, thus prolonging the 
period of usefulness. 

(3866) Gr. O. S. writes : 1. In regard to the 

dynamo described in Scientific American Supple- 
ment, No. 600: According to the author, it is an eight- 
light dynamo; could it not be used on one light of 8 
times the power ? A. The dynamo may be run in the 
manner proposed. 2. What changes, if any, would be 
necessary to use it for plating purposes, and would it 
work well as a plater ? A. For changes required to 
convert the dynamo into an electroplating dynamo we 
refer'you to Supplement, No. 793. 3. Can you inform 
me where I can get a book which teaches all about 
brazing, the blowpipe, etc.? A. You will find instruc- 
tions on brazing and soldering in Supplement, Nob. 
20 and 187. 

(3867) J. C. C. asks : 1. Is there any 

theory as to why the sun and moon appear larger near 
the horizon than elsewhere 1 A. The theory of the 
apparent enlargement of the sun and moon at the 
horizon is that their light passes a greater distance 
through the atmosphere than at higher elevations. 
This causes an increased refraction, tending to enlarge 
the solar and lunar image, and acting as a great spheri- 
cal lens at a near distance at noon and a greater distance 
at the horizon 2. Why is there no dew on the morning 
of a cloudy night ? A. Dew is caused by the radiation 
of heat into space during clear nights. This is pre- 
vented by clouds, which act as a great blanket, tending 
to retard radiation. The cold earth surface induces 
condensation from the moist air in the form of dew, 
much as an ice pitcher condenses the moisture of the 
air upon its cold surface. 3. Is it true that there has 
recently been discovered an element lighter than hy- 
drogen ? A. No. 

(3868) G. Y. says : An argument arose 

as to the value of a silver dollar, that is, the intrinsic 
value of the coraponentpartsat the time of issue. A. 
The present value of the silver dollar is 73*8 cents in 
gold, the price of pure silver bullion being 95H cents 
per ounce in gold. There are 371& grains of pure silver 
in a dollar, the ounce being 480 grains. The quota- 
tion of silver bullion at 1'292 per ounce is based on the 
value of the pnre silver in a dollar. 

(3869) T. T. asks : Can you inform me 

how to clean the slime and filth from a waste pipe that 
carries off soapy water from a wash sink? It is 1^ inch 
iron gas pipe and cannot begot at, only at the inlet and 
outlet. Is there a chemical that will do the work ? A. 
If the pipe is entirely closed, there is no chemical that 
will open it, but if there is still an opening through it, a 
hot solution of lye poured into the pipe may clear it 
out. This preparation comes in pound packages and 
can be bought at any grocery. If the pipe is closed, and 
you could work a wire through so as to run in the lye, 
it might do the business. True caustic potash is far 
superior to the M lye " sold in the groceries. The name 
" caustic potash " is often printed on the labels of 
packages of caustic soda. You must get the real pot- 
ash at the drug stores. 

(3870) H. C. W. asks : How to braze 

band saws, with fine brass wire, and hut tongs, the 
best kind of acid, and how to place the wire between 
the joints, how hot to get the tongs so as not to burn 
the saws ? A. Use the thinnest sheet brass or silver, 
about No. 30 wire gauge, for brazing band saws with hot 
tongs. Scarf the broken ends % to % inch back and 
lap Lg an inch with a slip of the thin brass or silver be- 
tween, well boraxed by rubbing the borax on the sur- 
faces and add a little powdered borax to make sure. Fix 
the ends of the saw in a forked frame or block of wood 
by clamps in its proper position, so that it can easily 
be gripped by the tongs. Make the jaws of the tongs 
so that they will close fairly upon all parts of the lap. 
Heat to a bright cherry red and apply quickly and care- 
fully; hold until tha solder la f ntttd; • quirt »Jittla water 



between the laws to set the joint, when the tongs can 
be taken off. The extra thickness made by the lap 
should be caiefullv filed to gauge thickness, and if a 
kink is made, it may be straightened by hammering on 
a face-block. 

(3871) G. R. F. writes : The following is 

a way to wind the uncovered wire on the secondary 
coil in an induction bobbin by hand, as not all amateurs 
have the opportunity of using a lathe, according to 
Hopkins 1 " Experimental Science/' and which I found 
easy enough. Procure cotton thread a little thicker 
than the size of the wire, winding] i . together witt the 
wire on the spool, taking care that the thread and wire 
do not get twisted together, but run on the spool one 
parallel to the other, so that the otton thread will 
always keep the two adjacent wire spirals on the spool 
separate. A little crank made of three pieces os wood, 
to turn the bobbin, will do for the lathe. I used o dip 
the cotton, before using it, in varnish or shellac. 

(3872) F. W. S. asks (l)if an oil atomizer 

will do for soldering as well as a gas blowpipe. A. 
An oil atomizer is not suitable for an ordinary blow- 
pipe; there is no control over the blowpipe flame. 2. 
If brass can be soldered to cast iron, and what is the 
best solution to use? A. Brass can only be soldered to 
cast iron by first cleaning and tinning the cast iron 
surface, which must be made clean and slightly rough 
with a file and tinned with a copper, using sal ammoniac 
on the copper and iron with pure tin. If the iron is 
large, it should be heated other than by the copper. 

(3873) H. B. L. asks whether or not 

there is a metal or composition that is black all through. 
Can phosphor bronze be made black ? A. Black is due 
to the incapacity for reflecting light. No metalcanbe 
said to be truly black. Bronze is not black, and can- 
not be made really black except by some superficial 
treatment. Unpolished planed cast iron is often nearly 
black, owing to graphitic carbon contained in it. 

(3874) J. E. A. writes : What is the best 

poison for poisoning wolves ? I have been using 
strychnine, with poor success ; they detectthe poison, 
and will not eat meat that contains it. A. Strychnine 
is the generally accepted poison. You may not conceal 
it properly. Insert it in gashes or within lumps of 
meat, so that the meat will be eaten without the bitter 
taste being perceived. 

(3875) A. M. writes: I see large amounts 

of celery which do not appear to be whitened in the 
usual manner by blanching, but is white all over as if 
by some bleaching process. Please can you inform me 
through next paper what Is that process? A. No pro- 
cess is used beyond the ordinary blanching by covering 
with earth. Boards are'sometimes placed roof fashion 
over the tops. The variety of the celery may have 
something to do with it. There is what is known as 
self-bleaching white plume celery, which gives very 
white stalks. 

(3876) C. S. B. asks : How are torpedoes 

made ? Such as used by children on the 4th of July. 
A. By inclosing a little fulminate of mercury mixed 
with gravel in tissue papertwisted up as nearly spheri- 
cal as possible. 

(3877) M. L. M. asks : How many horse 

power would an 18 foot overshot wheel give with 50 
miner's inch of water running on it? Also what would 
100 miner's inch of water running on it give ? A. 2% 
horse power and 5J4 horse power. 

(3878) F. G. B. asks : Will you please 

tell in your answers to correspondents of a simple 
method for determining whether water from a driven 
well is fit for drinking and cooking purposes, and can 
be used in a steam boiler to run an engine without in- 
jury to the boiler ? A. There is no simple way. If the 
water is placed in a glass and some white sugar is 
dropped into it and all is left at rest, the appearance of 
a colored deposit near the little pile of sugar is sup- 
posed toindicate a had water. But the water can be 
bad without this happening. For boilers the addition 
of three volumes of alcohol should produce no precipi- 
tate (calcium sulphate), and on boiling no precipitate 
should appear (carbonates). These tests are also far 
from complete. 

(3879) H. M. W. asks : 1. Is it possible 

to burn water ? That ie, to decompose it into inflamma- 
ble gases so suddenly that it might be said to burn. 
If so, how is it done ? A. Water can only be decom- 
posed into hydrogen (inflammable) and oxygen (non-in- 
flammable). Burning, in general terms, is the combina- 
tion of an inflammable with a non-inflammable gas. 
Therefore water cannot be burned. Its decomposition 
is the exact opposite of burning. 2. Are there any fur- 
naces where a temperature of 3,000° Fah. is attained ? 
A. Undoubtedly this temperature is attained in many 
blast furnaces. It is probably vastly exceeded in the 
electric arc, and in oxyhydrogen gas fnrnaces. 

(3880) H. W. B. writes : A crew can row 

at the rate of 12 miles per hour in still water. It takes 
them 7 hours to row up a stream a certain distance, and 
5 hours to go down a certain distance; at what rate does 
the stream flow ? A. Let a;=rate of stream. Then from 
the conditions of the problem we have: 7 (12— x) = 5 
(12 + x), and solving x=2 tmilesper hour). 

(3881) B. H. says : Please explain 

through your columns your reason for answer to query 
3690. I would also like to hear opinions from people 
who have used the cure. A. Singeing is now used in 
barber shops, and as a source of income any new fad is 
favored, even if a bald head gets burned. We have no 
experience. - 

(3882) G. M. asks (1) how to make a 

small balloon rise in the air. A. By filling it with coal 
gas or with hydrogen. 2. Will common gasoline do ? 
A. No. 3. Will a pump be needed to pump the gas 
into the balloon ? A. If the balloon is of India rubber, 
pumping is needed to cause it to expand; but with or- 
dinary cloth balloons, no pumping is needed, the pres- 
sure in an ordinary gas main sufficing. 

(3883) G. V. says : I have a grain crusher 

with two cast iron rollers. They have a few small holes, 
air holes I would call them. Of course grain when 
pawing between tbe rollers Ie not crashed when oppo- 



site the holes. I s there a composition or cement they 
can be filled with? A. There is no cement that will 
stand the wear. Drill holes a little larger than the blow 
holes, fit iron plugs that will drive snug to the bottom, 
wetting th plug with a sol.ition of sal ammoniac in 
water. Finish the top of the plugs even with the sur- 
face of the cylinder. 

(3884) H. M. R. asks : Can you inform 
me in what shape rye bread is used to clean wall paper? 
I have seen some work done with it and am anxious to 
learn how. A. Use the soft inner portion of the bread. 
It should be applied to the wall with a rolling motion. 

(3885) S. C. asks : We have tried, for 

the removing of typewriting from paper, your sugges- 
tion (3533) to M. B. K., in your paper of October 24. 
All your remedies failed. So could you tell me some- 
thing else? A. Try javelle water or alcoholic solution 
of caustic potash. Success is very doubtful. 

;3886) G. H. H.— Glass will expand and 

contract under changes of temperature. 

(3887) G. H. W. asks : Which is the 

more necessary for a mechanical engineer, machine 
shop practice or foundry practice, where only one can 
be had? A. Machine shop practice is most essential in 
the education of a mechanical engineer. Foundry prac- 
tice not so much so, yet is sometimes a great help as a 
guide in constructing patterns for machinery. 

(3888) E. P. H. asks: Is the lateral pres- 
sure greater on a stand pipe 1 foot in diameter filled with 
water and 100 feet high than on a pipe 1 inch in diame- 
ter and same height? A. The pressure is no greater per 
square inch of surface for a given height, whether the 
pipe be large or small. The strain tending to rupture or 
split the pipe increases with the diameter, or is 12 times 
greater in the large pipe, as above stated. 

(3889) C. E. H. says : We would like 

to ask if you can tell us why the water drawn from our 
hot water spigct should have amilky white appearance 
When it is first drawn the discoloration is very 
marked, but after it is allowed to stand a few minutes 
it becomes perfectly clear, excepting that at times we 
can discern small white sediment in the bottom of the 
vessel. We use Philadelphia city water and our plumb- 
ing consists of lead pipe throughout. We have a 
galvanized iron circulating boiler and we notice that it 
is only the hot water, that is the water which has passed 
through this boiler, which is discolored. Can you tell 
us the cause of the trouble and suggest a remedy? Also 
would this water be injurious to health if used for 
cooking purposes? A. The sediment from the hot 
water faucet may be oxide of zinc, derived from the 
zinc in the galvanized iron boiler. Clean out the boiler 
thoroughly, which may stop it. There is some danger 
of poisoning. The only remedy is to put a copper 
boiler, tinned upon the inside, in place of the galvan- 
ized iron one. 

(3890) M. A. R. says : I wish to find 

out more concerning bismuth than can be found in the 
encyclopedia, of the commercial "t^lne, the «npply and 
demand, both here and abroad, the uses, rtc.? A. The 
supply of bismuth Is limited and derived mostly from 
Germany, with small quantities from Bngland, Norway 
and Siberia. It is largely used in type metal, and in 
the arts. Present price $2.40 per pound. It is not 
yet mined in the United States, although known to 
exist in Utah, Colorado, Arizona, California, and 
Alaska. The localities discovered do not assay in pay- 
ing quantities at present. Books on chemistry treat of 
the chemical relations only. 

(3891) G. H. asks how to construct an 

armature for electro-plating to fit in the same place 
of the eight light dynamo as described in Supplement, 
No. 600. I have got the dynamo all complete, including 
the armature, but I want to make an armature to slip in 
its place for plating. Please state size of wire, number 
of coils, number of layers in each coil, number of con- 
volutions in each layer. Would an armature give best 
results as described in " Experimental Science," page 
495? A. The information you require is given in full In 
Supplement, No. 793. 

(3892) L. D. asks : 1. Could I make an 

-.due tion coil by following the instructions in Scien- 
tific American Supplement, No. 160, if I use No. 36 
double silk covered copper magnet wire and wind it 
straight across instead of using bare wire and winding 
it in sections? A, You could wind a coil in that way, 
but it would not be as efficient as one wound in two 
sections. The silk covered wire is better than bare 
wire. 2. What kind of wire would be best to use, that 
is, which will give the best results, bare wire, single or 
double silk covered, and how should it be wound? A. 
See answer to No. 1. 3. If I cover each layer of the 
secondary coil with one or two thicknesses of silk, 
would it not be as good as varnishing each layer? A. 
Silk is not as good as varnished paper for this purpose. 
4. Would it not be better to make primary coil of four 
layers instead of two? If not, why? A. Two layers 
are better than four, as it allows the secondary wire to 
lie nearer the core and also permits of a greater number 
of convolutions of the secondary with the same length 
of wire. 5. If I make an induction coil with four layers 
of No. 16 wire for primary, and wind on for secondary 
coil to 3% in. in diameter. No. 36 double silk covered 
copper magnet wire, straight across, would it give as 
good results as the one described in Supplement, No. 
160? A. No; see answer to No. 1. 6. About how large 
a spark would such a coil give? A. The coil described 
in the Supplement referred to is capable of giving a 
spark 1V£ inches long. 7. Would it do to have the same 
sized condenser and core in making such a coil ? A. 
Yes. 8. How much wire would I need? How many 
pounds for primary, and how many for secondary coil? 
A. About % lb. for the primary and 2 lb. for the 
secondary. 

(3893) C. E. B. asks : Who is the great 
est electrical inventor? I say that Sir Wm. Thomson 
is the greatest, and H. says that Edison is the greatest, 
and T. says that Prof. Elihu Thomson. Now, which 
of these three great men have the most inventions that 
they have made by their individual selves. Also please 
answer the following: H. and T. say that the core of a 
magnet has electricity in it. I say it is magnetism, and 
not electricity. Pleue inform us on the matter. A. It 
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is manifestly out of the question for the editor of 
Notes and Queries to decide as to the comparative great- 
ness of these men. They are each great in their way, 
and they differ so much in their respective lines of in- 
vestigation as to render a comparison impossible. In 
regard to the magnet question, you are both right. The 
magnet core becomes magnetic when the current passes 
around the bobbin, and the current also induces a mo- 
mentary current in the iron of the core when the circuit 
is closed; also when It is opened. The current thus 
induced, however, is not useful, but detrimental. 

(3894) G. R. R. writes : I want to make 

two bells for a line three blocks long, ground wire at 
each end, No. 16 line wire galvanized. Wha\ will be 
the best, one coil or two to each bell What number 
wire and how many feet to the coil, to be used with a 
push button? A. Use a U-magnet with two bobbins. 
No. 24 magnet wire will answer. Youv/ill require 125 
feet on each magnet. While No. 16 wire will answer 
for the line, No. 12 wonld be preferable, as it offers 
only half the resistance. 

(3895) B. H. F. writes : I would like to 

know how much wire, iron, etc., it will take to make a 
small dynamo for shocking purpose? A. Make a 
magneto using a compound permanent U-magnet for a 
field magnet. Use a U-electro magnet for an armature. 
It should be wound with about 500 feet of No. 36 copper 
magnet wire. 

(3896) J. S. asks : L In a telegraph 

sounder for a line of 500 ft., how much and what size 
wire will the magnets need, and the height and di- 
ameter of magnets? A. Use about 125 ft. of No. 24 
magnet wire, make the cores of % iron, each 1J^ in. 
long. The diameters will be about 1J4 in* 2. Shonld 
Norway iron be used for armature and core, and size of 
core? A. It would be beet, although common Ameri- 
can Iron will answer if well annealed. 3. Will brass or 
copper do for the contact points on key in place of 
platinum? A. T'.s; but either will soon corrode. 

(3897) R. H. M. writes : Allow me to 
add my mite to the storage battery. Inclosed find 
sample of punching The lead is 1-18 in. thick, sizes 
are 2 by 4>g, and when punched and filled with red lead 
they are folded to make 2 by % in., four plates to the 
cell, six cells to the box, ten boxes to the battery, con- 
nected to a roller. Charge in multiple arc, discharge in 
series, and by little switches on the multiple side of the 
roller I can have any number of large cells. Prefer 
large plunging cell to charge with. Gravity gave me 
too much trouble. What do you think of the style of 
punching? A. The sheets of lead are punched so as to 
tubulate them on the outside. This form of plate is 
effective, but not new. The best practice is to charge 
storage batteries in series. 

(3898) A. H. H. writes : About two or 

three years ago I tried to run our sewing machine by 
electricity, constructed three large piunge batteries with 
two gallon cells, used a % h. p. C. & C. battery motor. 
They ran the machine powerfully at first, but run down 
in about three hours, ni&ng six pounds bichromate soda 
and- 9% qta. suiphurtc acid. Expense about twenty- 
flve cents an hour. For the last year I have used two 
small storage cells, charged by eight Gethius 1 gravity 
batteries in series. They remain in connection with the 
storage cells (in house cellar), from which wires run up 
to the sewing room above. There has been plenty of 
power at all times to run sewing machine, and for ex- 
periments, running a medical coil with resistance be- 
tween, etc. The gravities have not been recharged, and 
now at the end of the year there is plenty of blue vitriol 
and zinc in the jars. The only trouble is there is cop. 
per deposited on the bottom of the porous ceils, which 
I do not know how to get rid of. The expense has not 
been one cent a day, unless the porous cells are spoiling 
from the deposition of copper. A. Both storage and 
primary batteries have done remarkably well. You 
could remove the copper by means of nitric acid, but 
the cost would probably be as great as that of new 
porous cells. 

(3899) W. L. C. asks as to the method 

of making petrolatum of any desired melting point, that 
will remain smooth and not become granular. By mix- 
ing paraffine wax and fluid petrolatum by the aid of 
heat, a compound is obtained which remains smooth for 
a week or so. A. Simply melt the two constituents to- 
gether on a water bath. If thie does not give a satis- 
factory product, try the addition of a little oil of sweet 
almonds, or even sweet oil or cotton seed oil. 

(3900) W. O. D. asks : Why does plung- 
ing a red hot iron into a weak gravity battery revive it? 
A. Any slight revival would be due to the increase of 
temperature. The chemical status of the battery is un- 
affected. 

(3901) E. O. writes: 1. Referring to 
electric motor in Supplement, No. 641, of April 14, 
1888, would it have sufficient power to propel a small 
boat, say about twelve feet long? A. The motor re- 
ferred to will run a boat of the length mentioned. 2. 
What would be the proper size of screw to put into a 
boat of that size? A. The screw should be a two or 
three bladed one of eight inches diameter. The motor 
should be geared by a belt or gearing, so that it will 
make about four revolutions to one of the screw. 3. 
Could the power of the motor be increased by adding 
more cells or would a larger motor have to be made? 
A. The power of the motor can be increased by adding 
more cells. 4. What is vulcanite? A. Vulcanite is 
hard vulcanized rubber. 5. Have you any back Sup- 
plements, giving directions for making small electric 
boats for amateurs ? A. Consult Supplement, Nos. 
362, 558. 706, 786, 815. These do not apply to amateurs 
only, but will be useful. 

(3902) R. E. M. says : I would like to 

ask through the columns of yonr valuable paper, Is 
there any kind of gas gun in practical use? One which 
uses coal gas as an explosive. Please give a descrip- 
tion. A. There are no gas guns fn practical use. We 
doubt if a practical one has been invented. 

(3903) F. McK. asks : 1. Would a drum 

armature used on the simple electric motor be as effi- 
cient as the one described? A. Yes. 2. With cast iron 
field magnets, what would be the E.M.F. and amperage, 
when used as a dynamo? A. Withoutsome calculation. 



this would be a matter of conjecture. If wound ac- 
cording to the directions for the motor, it would prob- 
ably yield a current of two or three amperes, having an 
E.M.F. of eight or ten volts. 3. Is a battery connected 
to give 16 volts and 4 amperes, the best arrangement for 
the motor? Would not a battery giving 8 volts and 8 
amperes run it as well ? A. If the motor is wound with 
coarse wire, the latter wonld be preferable. 4. What is 
the speed of the motor with eight cells of plunging 
bichromate plates, six by ten inches? A. About 2,500 
revolutions per minute. 

(3904) C. Y. writes : In your answer to 

No. 3725, Scientific American, December 12, 1891, 
page 378, you say that an induction coil cannot be used 
for lighting an incandescent lamp. Will yon please 
state the reason why ? Is not the electricity the same 
as from a dynamo? A. Electric lighting is effected by 
heat. To secure a sufficiently high temperature in an 
incandescent lamp to render the carbon filament highly 
luminous, the filament must be small enough to offer 
sufficient resistance to the current to cause it to become 
heated; or, to state the case in another way, the current 
must be so great as to be incapable of passing through 
the lamp without heating the carbon filament. The 
electromotive force of the current from an ordinary in- 
duction coil is very great, say from 10,000 volts up, 
sufficient to carry it through a large number of lamps; 
but the current is d ficent in amperage or quantity, the 
amperage being infinitesimal, so that the carbon fila- 
ment forms a comparatively good conductor for it, and 
is therefore not heated by it. 

(3905) C. L. W. writes : 1. I am con- 
structing a simple electric motor cf ter the one described 
in Scientific American, of March 17, 1888, and would 
like to know whether, in the armature core, as my No. 
18 wire is in three pieces, the ends must actually be in 
electrical connection (must they touch)? A. It is not 
necessary to have the wire of the armature core con- 
tinuous. 2. Must the ends of the Russian iron actually 
touch? A. It is not necessary. 3. Will twelve convo- 
lutions of Russian iron do for the field magnet? A. 
Follow the instructions given in the article referred to, 
or, better, in Supplement, No. 641. 

(3906) N. E. W. asks : How many h. p. 

will a spur wheel 9% in. in diameter, \% in. pitch, 4J^ 
in. face, 288 revolutions transmit? How many revolu- 
tions is the safety limit to run a fly wheel 7 ft. in di- 
ameter, 6 armatures, weight about 3,200 lb.? A. The 
pinion should transmit from 60 to 70 horse power. If 
the flywheel is soild and of good sound metal, it should 
be safe at 200 revolutions per minute. 

3907) J. S. asks: 1. Is the application 

of electrical power to the propulsion of railroad trains 
feasible? A. It is thought feasible by several of our 
great electrical inventors. 2. If so, what hinders the 
adoption of same? A. The lack of a practical demon- 
stration showing it to be an improvement over the 
present system. 3. Is it applicable to the propulsion of 
light trains of mail and express matter? A. Yes. 4. 
What would probably be the effect of the adoption of 
this last on the railway mail service? A. It would be 
impossible to predict. 

(3908) G. G. asks : 1. The large size 
Edison-Lalunde battery described in Supplement of 
March 7 is rated at 900 ampere hours. Does this mean 
that the cell gives a total of 900 amperes in fully ex- 
hausting its elements, or that it will keep up a constant 
flow of one ampere for 900 hours ? A. Either wonld be 
correct. 2. What is meant by ampere hours? A. The 
equivalent of one ampere of current for one hour. 
Thus: one ampere for one hour is one ampere hour, 
one ampere for two hours is two ampere hours, two 
amperes for 1 hour is two ampere hours, one-half 
ampere for four hours is two ampere hours, etc. 3. If 
an Edison incandescent 2 C. P. lamp is rated resistance 
4 ohms, E.M.F. 5 volts, amperes 1J4, how long would 
above battery run it (if it had sufficient voltage)? A. 
Divide 900 by 1J4 and you have 720, which is the num- 
ber of hours your hypothetical battery should run the 
lamp. 

(3909) C. E. W. says : The water in 
our recently finished cistern is hard and, of course, 
tastes of the cement.- Can you, through your valuable 
paper, tell me what will make the water soft, and also 
what will destroy the taste of the cement? A. As to 
the water now in the cistern, nothing can be done to 
destroy the taste of the cement or make the water soft, 
Empty the cistern of its present supply and the water 
hereafter will be bnt little, if any, affected by the 
cement. 

(3910) W. A. S. asks : How can I learn 

engraving? Would I have to commence as an appren- 
tice in an office where engraving is done? Or could I 
learn from books? How long does it take one to be- 
come a fair average engraver? What pay do they 
receive? A. There are two principal divisions in the 
art of engraving, both paying well to persons attain- 
ing proficiency. Both can be partially learned from 
books and persistent practice. For wood engraving, 
we recommend " Hand Book of Wood Engraving," 
$1 mailed. For copper plate engraving a book on 
" Practical Instruction in the Art of Letter Engraving," 
$2 mailed. For etching we have '* Lalande on Etching," 
$3.50 mailed. If you are ingenious and well up in 
draughting, you can make much progress alone. 

(3911) S. A. TJ. says : A B and C argue 

on the principles governing the flow in artesian wells. 
A says that the water from a well will rise as high as 
the surface of the body of water that furnishes the sup- 
ply for the artesian well basin if there are no other out- 
lets, B, that it will rise less, owing to gravity and 
friction. C claims it will rise to a higher point, on ac- 
count of a small mtlet to the great pressure of a large 
body of water. To illustrate, A says, take a barrel filled 
with water and attach a hose to a hole in the bottom of 
the barrel, raise the hose outside of the barrel, and the 
water will stand as hign In the hose as the" surface of the 
water in carrel B says it will stand lower in the hoac, 
owing to gravity and friction, and C claims the water 
water rise to a higher point in the hose on account of 
the great pressure from the large body of water in the 
barrel. A contends that it is according to the law of 
gravitation that water will seek its level, that friction 
does not exist, as the question is, how high the water 



will rise, not flow; that the surface of two bodies of 
water connected below the surface will rise to the same 
level, regardless of their comparative bulk, and if C's 
position was correct, then was perpetual motion dis- 
covered. Who is correct? A. A is correct every time. 
B would be correct, if the water was discharging at a 
lower point than the original head, when gravity would 
make it flow, and friction wonld retard the flow. C 
can take lessons from A. 

(3912) R. E. F. asks : 1. How to work 

hard rubber in the manufacture of very small articles 
in your valuable paper, the Scientific American. 
How is it made from rubber? A. The process of pre- 
paring rubber for vulcanization, and the various steps 
in the manufacture of hard rubber articles, would re- 
quire a description which would be longer than is 
desirable for these columns; however, the process of 
preparing the rubber for vulcanization is in brief as fol- 
lows: The pure gum rubber is macerated with sulphur 
and a pigment of the required color, and rolled out into 
sheets. 2. How to form small articles from hard rub- 
ber? A. The prepared rubber is pressed into moulds of 
plaster of Paris or metal and subjected to steam heat 
under pressure. The time required for vulcanization 
varies from one to several hours, according to the prep- 
aration of the rubber and the temperature to which it is 
subjected. You will find much on this subject in Sup- 
plement, Nos. 249, 251 and 252. 

(3913) C. H. H. asks : 1. In the process 

of manufacturing kid leather from sheep skins, it is 
necessary to remove the animal grease from the skin 
before it is tanned. Can you inform me of any sub- 
stance that will do this, and not injure the elasticity 
of the skin? A. A volatile solvent, such as light 
naphtha or bisulphide of carbon, is about the best we 
can recommend. Steam heat, with wringing out, is also 
employed. 2. Can yon inform me of any chemicals 
that contain the same properties as the yelk of one egg? 
A. It is supposed that vitellin, the characteristic con- 
stituent, is a mixture of albumen and casein. But this 
is a very incomplete statement, and the yelk of the egg 
has never yet been synthesized. 

(3914) G. A. D. asks : 1. How many 

molecules of air are supposed to be in a cubic inch of 
air? In figures and in words (thus 10,000,000 = ten mil- 
lion). A. According to J. Clerk Maxwell, a cube, each 
of whose edges is 1-4000 millimeter can contain from 60 
to 100 millions of molecules of oxygen or nitrogen, vir- 
tually of air. Reducing this to one cubic inch, we have 
60,000 to 100,000 trillions, a trillion being represented by 
1 followed by 18 ciphers. In powers of ten the mole- 
cules per cubic inch would be from 6 X 10 2a molecuh-.s 
to 10 ss molecules. 2. How many in a vessel of one 
cubic inch internal capacity when exhausted to one 
millionth of an atmosphere? A. One millionth the 
above amount or 6 X 10" molecules to 10 17 molecules. 
3. If I take a glass tube sealed at one end, 16J^ inches 
long and 3-8 inch internal diameter, therein place a 
glass rod 3-16 inch diameter and 15% inches long, this 
rod will naturally displace a certain amount of air 
molecules. If iu this condition I attach the open end 
of the tube to an air pump and exhaust it to one mil- 
limeter of mercury of the barometric gauge attached to 
air pump, how many molecule will there still be left 
in the tube? A. From 182 X 10 18 to 109 X 10 18 or 182 
trillions to 109 trillions. 

(3915) G. M. A. says : If a gun be 

charged with powder to drive the ball at the velocity of 
a mile a minute at the instant the ball is freed from the 
gun, supposing the gun to be fired while stationary 
(not the velocity sufficient to carry the ball a mile in 
distance in a minute, but the rate of a mile a minute at 
the time it is freed from the gun) if the gun so charged 
be placed on a train moving at the velocity of a mile a 
minute, and be fired in the opposite direction from that 
in which the train is moving, how far will the train and 
ball be apart at the expiration of one minute, the train 
continuing to move at the same rate? If the gun is 
fired in the same direction the train is moving, how far 
would the ball and train be apart in one minute ? Would 
the ball be in front or behind the train ? A. If fired 
from the rear of the train, the ball would fall vertically 
to the ground, and in one minute the train wonld be 
one mile distant from it. If fired from the front of the 
train, the ball would strike the ground in advance of the 
train, at a distance due to its initial velocity and vary- 
ing according to its height from the ground, which lat- 
ter datum is not given. As it would presumably reach 
the earth in less than a second, and not over one hun- 
dred feet in advance of the train, after one minute the 
train would be nearly a mile in advance of the point 
where it would reach the ground. 



Replies Co Enquiries. 

The following replies relate to enquiries recently pub- 
lished in Scientific American, and to the number 
therein given : 

(3794) O. O. E. : I give you a work- 
ing process for hardening wax for mechanical uses. 
Melt the wax and add to it hot calcined plaster or 
any of the ochers previously heated. The amount 
used depends upon the quality of the wax. The addi- 
tion of renin will increase the hardness. This mixture 
can be cast, wrought with u knife, chisel or a saw, or 
turned in a lathe. In fact it can be used for a variety 
of useful purposes.— Alfred C. Pope. 



J. D. F. asks how to dye cloth.— J. F. T. a?ks (11 for 
an emulsion of cod liver oil, (2) for a pad for rubber 
stampB.— C- D. asks how to polish horns.— J. W. L. 
asks for wood fillers and stains.— T. J. A. asks for prac- 
tical directions for nickel plating.— W. H. K. Jr., asks 
for a waterproof glue.— H. C. B. asks how to make rub- 
ber stamps.— R. B. asks for a window cleaning com- 
pound.— Constant Reader asks for (1) an ink eraser, (2) 
vanishing ink, (3) hair tonic— C. E. S. asks for cements 
to adhere to smooth surfaces.— J. F.D. asks for detailed 
instructions in electroplating with silver.— F. E. B. 
asks how to keep cider Bweet.— J. B. B. asks how to 
mix a paint for vessels, and for a waterproof cement. 

Answers to all of the above queries will be found in 
the ifc Scientific American Cyclopedia of Receipts, Notes 
and Queries,'.* to which our correspondents are referred. 
The advertisement of this book is printed in another 
column, 



TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa- 
tents at home and abroad, enable us to understand the 
laws and practice on both continents, and to possess un- 
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of the United States and ail 
foreign countries may be had on application, and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low, in accordance with the times and our ex- 
tensive facilities for conducting the business. Address 
MUNN & CO., office Scientific American, 361 Broad- 
way, New York. 

INDEX OF INVENTIONS 

For which Letters Patent of tbe 
United States were Granted 

January 5, 1892. 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these paten te.] 



Allen, G.M., Belolt, Wis., windmill 466,482 

AlliB, Thos. V..N.Y.Citv, barbed fencing 466,744 

Allis, Thos. V., N. Y. City, barbed fencing 466,745 

Allis, Thos. V., N. Y. City, barbed fencing 466,746 

Allis, Thos. V., 1J. Y. City, barbed fencing 466,747 

Allis, Thos. V., N. Y. City, metal fencing 466,748 

Andrews, Wm. S., N. Y. City, insulator 466,391 

Aschendorf, P. Vv., Wiesbaden, G., ear trumpet. . 466,631 
Assmy, E., Milwaukee, Wis., copying compound.. 466,483 

Atkinson Chas., Chicago, III., plow 466,591 

Atwood, L. J., Wflterbury, Ct., lamp 466,551 

Azcano, y M. S., Havana, Cuba, cigar 466,649 

Babcock,S. P., Adrian, Mich., fence post 466,315 

Bailey, C. T. Newton, Mass., boots or shoes 466,592 

Baily, J. B-.i^ake Geneva, Wis., cork puller 466,451 

Baker, W. C., N. Y. City, heating app 466,552 

Barnes, P., Pownal, Vt.. tire shrinker 466,392 

Barrett, F. W., Springfield, 0.,talley sheet........ 466,593 

BartlettW. E., Edinburgh, Scot., wheel tire 466,532 

Barton, R. R., Catlettsburg, Ky., account book.... 466,316 

Bausb,C\ H., Holyoke, Mass., drilling mach 466,553 

Beal, W. C, Tallahassee, Fla., car coupling 466.5P4 

Beam, Aaron R., Waco, N. c, churn motor 466,317 

Beaty, W., Silverton, W. Va, steam engine 466,318 

Bechtolsheim, C. Von, Stockholm, S., separator.. 466,484 

Bell, Wm. H., San Fran., Cal„ glove fastener 466,319 

Benet, L. V.-Paris, F., guns 466,320 

Bickford J. H., Salem, Mass., car truck 466,595 

Blair, John, Phila., Pa., warp Bizingmach 466,593 

Blair, T.S., Jr., Allegheny, Pa., oxides of iron.... 466,452 
Bogen, A. A..& R. Nix, New Ulm, Minn., quoin... 466,653 

Bokelund, J. E. A., Majorna, S., varnish 466,393 

Borsch, J. L.. Phila., Pa^ eye tester 46&S93' 

Bradburn, J. A., E. N. Trump, & J. D. Pennock, 

Syracuse, N. Y ., purif yingwater 466,703 

Bradburn, R. E., Lovlsville, Ky., clamp 466,753 

Bransom, W. S., Hunter's Lodge, Va., steam gen- 
erator 466,651 

Bredenberg, A., Br'klyn, N. Y., gathering mach.. 466,719 
Brehmer, Hugo, Phila., Pa., book sewing mach . . . 466,554 

Brockington, G., Newark, N. J., bridle bit 466,485 

Broomell.H., Phila., Pa., pencil sharpener 466,734 

Brown, J. L., & G. Rich, Phila., Pa., H.D. Walton, 

Moorestown, N. J., umbrella stick macb 466,321 

Brown, J. W., Van Wert, Ohio, drive chain 466,735 

Brown, M. F., Louisville, Ky., flour bin, etc 466,394 

Buehler, R. R., Phila., Pa, transom lifter 466,486 

Bunker, W. I., La Grange, 111., wheel 466.698 

Burmefster, Paul, Berlin, Germany. calendar 466,395 

Bums, J., Los Angeles, Cal, fruit cutting mach... 466,453 

Buse, F. A., New Castle, Wyo., sosh holder 466,533 

Byers, i . S, Knoxville, 111., steam engine 466,454 

Cadwgan, T. C, Anderson, Ind., cotton planter... 466,487 

Campion, W., Brooklyn, N. Y„ knitting mach 466,555 

Carney, T. Dayton, O., cash indicator 466,710 

Carson, J. B, Atlanta, -a., speaking tube 466,652 

Carver^ J. W., Pawlet, Vt., firearms 466,599 

CaBe, E. E. Noblesville, Ind., carpet stretcher 466,749 

Casey, P ..Pittsburg, Pa., graining macb 466,322 

Cash, A. W, Bridgeport, Ct., typewriting mach.. . 466,600 

Chamberlin, C. C, Washington, Pa., wells 466,653 

Charlton, W. J. Prov, R. I.. engraving 466,534 

Cheeseman, S. E, Kansas City, Mo., alloys 466,455 

Clapp, W, Cohoes, N. Y ..tree protector 466,654 

Clark, R. W, Buffalo, N. Y. steam trap 466,324 

Clark, W.. Phila., Pa., manuf. water gas 466,323 

Claus, H., Thale-in-the-Harz, Germany, enamel.. 466,325 
ClimenBon, W. W., Honeybrook, Pa., pen holder.. 466,711 

Cline, George J., Goshen, Ind., wrench 466,456 

Coe, Daniel E., Darby, Pa., yarn 466,457 

Col e, R., Shelby, Mich., sand band 466,326 

Cook, David N.. Salem, Mass., brake shoe 466,655 

Cook, W. S.. & M. C, Omaha, Neb., soldering Iron 460,520 
Cooke, E W, Western Springs, 111., tool holder... 460327 
Corliss G. F..& L. H. Wattles, Prov., governor... 460,488 

Covel, Milo, Chicago, fish trap 466,489 

Covert, E, Farmer Village, N. Y., rope clamp 466,656 

Cromwell, W. A., N. Y. City, exhaust head 466,657 

Cumnock, R. L., & P. J. Marrs, Henderson, Ky., 

fire extinguisher 466,658 

Currey, L F., Flint, Mich., snow plow 460,328 

Currie, S. C. C, Ph ila., Pa., chlo rides 460,720 

Curtis, T.H., Clev, Ohio, sitting meats 466,659 

Custer, W. F., Summitville, Ind., bolt holder 46P.329 

Darby, T. C, Chelmsford, F,, cultivating land 466,663 

Dare, Lee, Lagro, Ind.. headstall 466,330 

Davidson, J., wick, Scotland, clock 46R.712 

Davis, Chas. E., Chicago, seal lock 4G*v135 

Dawson, H. T, Salcombe, E., gas engine 466,331 

Day, Sam. J., Burden, Kans, trough for poultry.. 466,397 

DeLong, A. P., Imlay City, Mich., typewriter 466,332 

De Wolfe, E. R , N. Y . City, tire for bicycles 466,556 

Dean, J. A.. Worcester, Mass., rope grip 466,736 

Delany, P. B, South Orange, N. J., battery 466,664 

Demaurez, C, Greenville, Me., car coupling 466,713 

Denton, R. A., & W. B., La Cygne, K's, letterbox. 466,665 

Dick, A. B, Chicago, copying app 466,557 

DidiBheim, A., Chaux-de-Fonds, S., stop watch... 466,553 

Dion, L. (>., Natick, Mass., egg preserving app 466,333 

Dodge. P. T.,Wash.,D.C, type casting mach 466,666 

Doig, E. M., Denver, Colo., lubricator 466,737 

Donnan, N. W, Amsterdam, N. Y, clothes line... 466,458 

Donohoe, W. F, Phila., Pa., shoe fastener 466,738 

Drew, J. N, Maiden, Mass., moving material 466,601 

Drew, W. J,Gr'd Rapids, Mich., carpet sweeper.. 466,721 
Dudley, A. W, St. Louis, Mo., hitching horses.... 466,667 

Duggan, W. S., Verona, Tenn.,piow 466,668 

Dulin, C. E., Phila.. Pa., centrifugal mach 466,459 

Duncan, L., Bait, Md., hydraulic gear 466,660 

Duncan, L., Bait., Md., hydraulic gear 466,661 

Duncan, L., Bait., Md., hydraulic gear 466,662 

Dutemple, W. R..Prov. R. I., rubber stamp 466,398 

Eckels, G. M. , Chicago, typewriting mach 466,490 

Edgar, B, Sunbury, Pa., axle lubricator 466,399 

Edison.T. A., Menlo Park N.J, electrol. decomp. 466,460 
Edison, T. A., Llewellyn Park, & J. F. Ott, New- 
ark, N. J., cut-out 466, 00 

Elckborst, C, & J. Idstein, Chicago, bridge gate.. 466,401 

Ericksen, M., La Crosse, Wis., compressor 466,334 

Erwin, F. B., Chicago, railway switch 466,491 

Facer, W. E., Clev., O., cable telegraphy 460,492 

Farmer, W. H., & T. White, Saginaw, Mich., 

switch 466,602 

Faulkner, J. J., Memphis. T., cotton seed mach.. . 466,669 

Felldin, A., Auburn, N. Y., pianos 466,493 

Flesse, Chas., N. Y. City, gas producer 466,603 

Finnegan, J.. Phila., Pa., transom lifter 466,739 

Fischer. B., Stuttgart, G, sewing mach 466,559 

Fitts, W. L., San Jose, Cal., pipe coupling 466,521 

Flagg Thomas J.. New York, shirt 466,335 

Fler, J. K., Leavenworth, Kans., melon carrier.... 466,670 
Frank, W, E., St. Louis, Mo, &: O. S. Foster, 

Utlca,N, Y, spring bed 466,535 

Franklin, E. A, Brenham, Tex., liquid moving... . 466,336 

Franzel, C„ Domstadtl, A., sheller 466,402 

Fries, John, N. Y. City, powder distributer 466,337 

Frisble, H. R, Bridgeport, Ct., steam whistle 466,403 

Frisbie, H. R.j Bridgeport, Ct., chime whistle 466,404 

Fuller, G. C, Minniapolis, Minn., rein holder 466,405 

Fuller, W. H„ Passaic, N. J., camera 466,338 

Fyles, F., N. Y. City, scenic effects 466,750 

Gadberry, M., Leon, Kans., neck yoke 466,406 

Galbreath, G. W., Sedalia, Mo., sash fastener 466,672 

Gale, C. E., Northville, N. Y., churn 466,671 

Gantt, J. O. A, & J.D. Bloomnardt, Altoona, Pa., 

heaterT.. ..7 466,673 

Gardner, W, Gloucester, E., mixing mach 466,751 

Garnsey, F. A., Southbornugh, Mass., looms 466,680 

Gatgens, .1. F. F.. & R. C. Dowdin, Central House, 

Cal., weed puller 468,674 
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Gaynor, T. F., Louisville, Ky., signal box 466,604 

Gerhard, D. H.. Minneapolis, safetv brake 466,339 

Geurtz, P., & M. V., Wildenberg, Freedom, Wis., 

Are escape 466,714 

Glinkie, F. v., Rochester, N. Y., clippers 466,407 

Goebler, J., Indianapolis, Ind., threading mach... 466,605 

Gold, E. E., New York, hose coupling 466,661 

Gold, E. E., N. Y., & W. H. H. Sisum, B'klyn, N. 

Y., piDe coupling 466,340 

Goold, L.~ W., King's Heath, lock trimming 466,341 

Gould, C. A., Buffalo, N. Y., car coupling 466,342 

Gould, W. F., Des Moines, Iowa, rail splice 466,408 

Graham, S. J., Oolville, Wash., vehicle spring 466,675 

Grant, J. W., Bridgeport, Ct., fruit cutter 466,343 

Grant, P., Portsmouth, va., mean, lamp 466,562 

Green, J. A., Milldale, Va., wagon brake ^'iiH 

Gregg, R., Randolph, Ind., hay drag 466,522 

Griswold, J. B. Zaneaville, O., brick kiln 466,676 

Griswold, J. W., Troy, N. Y., bale tie 466,563 

Groeber, P., Rutherford, N. J., printing block 466,677 

Qroenman, A. J., Brooklyn, N. Y., Jewelry 466,344 

Guastarino, R., Jr., Boston, Mass., ceiling 466,536 

Gundlach, p. M., & J. P., Belleville, 111, grain 

drill 466,523 

Gunning, J. 6\ J., Toronto, Can., corset 466,461 

Gurney, C. H, Chicago, tool handle 466,678 

Guzowski, J, Denver, Colo, potato digger 466,752 

Haberle, J. B, South Bend, Ind, sprinkler 466,345 

Hadfleld. C. S, Augusta, Me, railway head 466,410 

Hall, 8. E, HoneoyeFalla, N. Y, wrench 466,564 

Halladay, L. p, Chicago, saw sharpener 466,411 

Hamlin, G. E, New York, knob 466,679 

Hammond, J. F..N. Y. City, dental engines 466,462 

Hamrick, G. H, Phillippi, W. Va, embalming.... 466,524 

Hamsley, M. F, B'klyn, N. Y, gas lighter 466,412 

Harris, B. G, Ethridge, Tenn, hay rack 466,537 

Harris, C, & A. T. Goodsell, B'dg'port, Ct, bottle 

washer 466,680 

Hart, F.B, Brooklyn. N. Y., planes 466,494 

Hartshorn, S„ Short Hills, N.J, shade roller 486,413 

Hastings, A.H, New York, piano 466,346 

Hawks, K. S, Cummington, Mass, scrubbing 

mach 466,681 

Heilrath, J, Plymouth Cal., vehicle spring 466,538 

Herrenschmidt, H. L, Petit, F.. sep. ores 466,495 

Heskett, H. H, Minneapolis, Minn, violin key.... 466,347 

Heysinger, I. w, Phila, Pa, comb 466,496 

Hill, J, Columbus, Ga, fire exting 466,414 

Hill, W. E, Kalamazoo, Mich, log loader 466,682 

Hinson, J. A, Des Moines, Iowa, car couplings 466,348 

Hinson, J. A, Des Moines, Iowa, draw bar 466,683 

Hinson, J. A, Des Moines, Iowa, draw bar 466,684 

Hockley, E. A, Ouray, Col, ore slimer 466,753 

Hodnett, W. C, Douglasville, & J. D. Waggoner, 

Lone Oak, Ga, cotton elevator 466,685 

Holland, C. L, Revere, Mass , screw h ead 466,463 

Hollingworth, E, Dobcross, E, looms 466,754 

Hood, J, & S. H. Reynolds, Boston, bracket 466,464 

Hubb rd, M. G, Chicago, car truck 466,340 

Huebner, G, La Grange, Tex , road mach 466,465 

Hughes, J , Chester. Eng,;tramway 466,415 

Hughes, R, Waterford.N. Y, valve 466,350 

Huguet,C. K, NewOrleans, electric meter 466,686 

Hunead, J. W, Rochester, N. Y, blackboard 466,606 

Hunt, M. E, Paxton, 111, cooking pan 466,416 

Hunt, Roland, Phila, Pa, stocking 466,417 

Hut chins, G. F, Worcester, Mass, looms 466,525 

Ingal, R„ & J, Chicago, carpet Btretcher 466,418 

Jeffery, T. B, Chicago, wheel tire 466,565 

Jenkinson, J, Brooklyn, N. Y, child's carriage.... 466,687 

Jenny, C. J, St. Gall, Switz, embroidery 466,566 

Jernberg, G, Rockf ord, 111, harrow 466,497 

Johnson, G. J, Chicago, mailing case 466,688 

Kane, M, Chicago, harvester 466,722 

Kane, M, Chicago, harvester 466,740 

Kaye, 8, Yazoo City, Miss, packing ice 466,755 

Kelley, C, Toronto, Can, latch 466,419 

Kelley, C- A, Ripon, Cal, grain agitator 466,526 

Kemp, H. L, Gloucester, N. J, sewing mach 466,607 

Kempshall, E, H'fordj Ct, garment fastening 466,689 

Kiley, D.. Brooklyn, N. Y, balanced valve 466,690 

King, T. J, Hester Mills, Tenn, egg crate 466,691 

Kling.P.M, St. Louis, Mo, car truck 466,539 

Koerner, A. C, Paris, F, gun 466,567 

Kubach, C. D, Bait, Md, metal vesselB 466,692 

Landls, E. F, Lancaster. Pa, shelf bracket 466,608 

Lannert, J. A.. & W. R. Jeavons.Clev, O, burner 466,498 

Layon, Dick N, Chicago, tile work 466,741 

Lanyon, Dick N, Chicago, tile work 466,742 

Lawles, J . H, Brooklyn, N. Y, button mach 466^93 

Lawrence, W. B, Traer, & F. W. Reisinger, La 

Porte, Iowa, draught equalizer 466,694 

Lenox, E 8, Worcester, Mass, baletie 466,609 

Levi, M, Charleston, W. Va, paving block 466,351 

Levi, M, Charleston, W. Va, steam generator 466,695 

Lewerth, J. W, New York, button mach 466,610 

Lewis, A, Marshalltown, Iowa, power transmit. 466,3r>2 

Lewis, A. C\ McCrory, Ark, rotary engine 466,540 

Lewis, M. G, New York, bench vise 466,466 

Loch, J, New York, savings receptacle 466,353 

Lorenz, W. A, Hartford, Ct, paper bag 466,723 

Lowden, L. C, Indianapolis, Ind, fence mach 466,499 

Lucas, C. E, & A. A. Wood, Atlanta, Ga, car 466,716 

Lustig, A.J, Newark, N. J, spring 4'i6,527 

Lymburner, F. L, Chicago, bicycles 466,500 

Lynch, V. T, Chicago, alarm gong 466,696 

Lyon, G. W.,ChicaEO, musical inst 466,501 

Mackmney, W. C, Phila, Pa, friction clutch 466,611 



Rowe, N, Woods, Tex, unloading ap. 

Kowell. C, Boston, Mass, electrical conductor — 466,427 

Rudd,D, Lacona, N. Y, finger bar 466,428 

S lisbury, G. P., N. Haven, Ct, paper box mach... 466,374 

SampBon. W. F.^Saugus, Mass, burnish er 466,429 

Sanders, D. H, Flint, Mich, hat case 466,626 

Schrader, F, Phil, Pa, wheel tire 466,577 

Schultz.L, New York, cutting cams 466,767 

Schultz. L, New York, laying out cams 466,758 

Schofleld, L, Grand Haven, Mich, planter 466,431 

Seppmann, H, South fiend, Minn, planter 466,627 

Shahan, W. 8, Moline, 111, pump 466,375 

Shannon, J, Hulton, Pa, grained wood 466,376 

Shannon, J. Hulton. Pa, graining wood 466,377 

Shea,G. E, L. I. City, N. Y,tool 466,628 

Sheffield. W. B, Kan. City, Mo, paper ctg. mach, 466,430 

Shimer, S.J, Milton, Pa„ metal washers 466,705 

Shortt, E. G, Carthage, N.Y., air pump 466,432 

Shortt, E. G , Carthage, N. Y, valve 466,433 

Shortt, E. G, Carthage, N. Y, valve 466,434 

Silberstein »8, Ptsbg, Pa, water conductor. 466,578 

Simmons, G. N, Santa Cruz, cal, ironing table 466,378 

Simonds, G. F, Fitchburg, Mass.. ball bearing 466,435 

Simonds, G. F, Fitchburg, Mass. 

Fitchburg, Mass. 

Fitchburg, Mass. 

Fitchburg, "Mass 

Fitchburg, Mass 



'UKdoertisements. 



Inside Page, each insertion - - ¥5 cents a line 
Back Page, each insertion - - - - $1.00 a line 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear In the following week's issue. 



ADAMANT WALL PLASTER 



BEST PLASTERING MATERIAL. KNOWN. 

No experiment. Its success has been phenomenal. 

Thirty factories In this and other countries. 

ADAMAST MFG. CO., SVBACUSK, N. Y. 



Simonds, G. F. 
Simonds, G. F. 
Simonds, G. F. 
Simonds, G. F, 
Simonds, G. F. 
Simonds, G. F 
Simonds, G. F 



Brayton. 
Fyles, F. 



Maigne, O. J, New York, printers' roller mould... 466,568 

Maigne, O. J, New York, printers' rollers 466,569 

Malloy, J., Escanaba, Mich, spittoon 466,354 

Martin, Henry, Chicago, can filler 466,724 

Martin, J. G, Parkville, V, harvesters 466,528 

Martinez, A, Phila., Pa, cable car 466,355 

Marvin, H. N., Syracuse, N. Y, electric tool 466,541 

Mason, H. R, Chicago, 111, air brakes 466,502 

Mather, AlonzoC, Chicago, glove fastening 466,603 

Mattson. W. H, Phila, Pa, railway rail 466,612 

MeCabe.F. B, Lewistown, Pa, carpet stretcher.. 466,467 

McCreedy, J. E, Arlington, 111 , potato digger 466,699 

McDaniel, M. E., Mineola, Tex, eake pan 466,617 

McDonald, J. 8, Chicago, order book 466,507 

McDonald, J. A, Britton, S. D, clincher 466,610 

McDonald, Ronald, Pictou, Can, flue cleaner 466,35!) 

McGahan, F. L, Indianapolis, Ind, feed water... . 466,360 

McKnlght, J., Middleport, Ohio, windmill 466,756 

Meagher, M, Eau Claire, WiB, Jointing saws 466,697 

Meier. F, Battle Creek, Mich., clod crusher 466,356 

Meigs, G. W, & J. G. Ziegler, Peadlng. Pa, tire... 466,613 

Meyers, E, Taunton, Mass, drawing app 466,698 

Miller, Alex, New York, evaporating app 466,570 

Miller, A, New York, elevating app 466,571 

Miller, W, Cincinnati, O, grate 466.504 

Mutlmore,. A • E . Otokill, N. Y, telephone 466,725 

Molitor, C, Chicago, elec. annunciator 466,357 

Morris, J. H, & IL, Seward, Neb, lock 466,420 

Morse, J. 8, New York, time detector 466,505 

Morton, R. P. Liberty, Ind, cultivator 466,421 

Mozier, A. M, Cleve, Ohio, semaphore 466,614 

Mueller, L. O, & L. Stader Munich, G, coffin 466,358 

Munroe, Paul H, Plainfleld, 111, wagon 466,615 

Musgrave, G. H, Somerville, Mass, lubricator 466,572 

Myers, D, North M nchester,Ind,boiler cleaner. . 466,606 

Myers, P . A, Ashland, Ohio, hay carrier 466,616 

Nance, J. D, Huntsville, Tex, roller index 466,619 

Nash, C. E. Newton, Mass, signal 466,620 

Nelson, W. W, & C. A. Singletary, Collinsville,Ill, 

hook 466,700 

Mewell, O. K, Boston, Mass., nursing bottle 466,361 

Nichols, G. B, Wapakoneta, Ohio, operating table 466,621 

Norgrave, G. B. Phil, Pa, insulator 466,726 

Nutter, R. H. Georgetown, Ky, fence 466,422 

Olsen, C, Canton, Miss, brick elevator 466,542 

Orenstein, M ax, Berlin, G, axle box 466,622 

Orth, Ludwig von, Berlin, G, clocks 466,518 

Osner, W, Chicago, railway crossing 466,362 

Oulton-J. W, Lynn, Mass, fan 466,363 

Paige, H, Minneapolis, Minn, car and truck 466,364 

Painter, G. E, Bait, Md, electric switch 466,508 

Painter, G. E, Bait, Md, drop light 466,609 

Painter.G.E, Bait., Md, switch 466,510 

Painter, G. E, Bait, Md, switch 466,611 

Parkinson, F. G, & A. H. Mercer, Buffalo, N. Y, 

steam boilers 466,365 

Parmenter, J. s, Woodstock, Can, railway signal 466,423 

Partridge, C. 8, Chicago, stereotype box 466,366 

Payne/H. E, Milton, Tex, plow 466,701 

Peck, Albert, 8, Geneva, 111, harvester 466,512 

Peel, L. G. Hazlehurst, Miss, hay press 466,623 

Pennock, W, Minerva, Ohio, metallic car 466,624 

Perkins, A. M, La Crosse, Wis. .knitting mach. . .. 466,424 

Perry, N. W, Cincinnati, Ohio, electric railways.. 466 367 

Perry , N. W, Cin, O, translating devices 466,368 

Petri e, H. Omah a, Nebr., heating mortar 466,425 

PickernelL F. A, Newark, N. J., switch board 466,702 

Place, J. H, Decatur, III, knitting mach 466,369 

Place.J.H, Decatur, 111, knitting fabrics 466,370 

Place, J. H, Decatur, 111, stockings 466,371 \ Tavinr ra> "T* * a 

Place.J.H, Decatur, 111, stockings 466,372 Tav or Co" NAP 

Platto, W,Po'keepsie, I?. Y, chairs 4661573 Taylor Co, ti.&, G 

Pope, F. W, Lynn, Mass , heel lift skiving mach . 466,743 

Porter, 8, Boston, Mass, toy gun 466,574 

Bader, C, Shawnee, Ohio, pick handle 466,703 

Rasmussen, L. C, San Fran, Cal., thill coupling.. . 466,716 

Reading, J, Akron, O, wall paper exhibitor 466,727 

Reed, C. J, Or nge, N. J, ore separator 466,513 

Reed, C.J, Orange, N. J, ore separator 466,514 

Reed, C. J, Orange, N.J, ore separator 466,515 

Relly, J. P., St. Louis, Mo, pencil sharpener 466,704 

Restein, J, Phila, Pa, washing mach 466,575 

Rever, R. P., Newark, N. J, transferring cars, etc 466,516 

Richtmann, C, Newark, N. J, twine holder 466,426 

Robbins, C. P, Calais,<Me„ electric lights 466.576 

Roberts, I. N, Norristown, Pa, lamp top holder.. 466,543 

Rogers, T. T, Perry, Mo, latch 466,373 

Rooney, M, Ouincy, 111, tether 466,529 

Ross, G. 8., Rochester, Mich, truss 466,517 



ballbearing 466,436 

ballbearing 466,437 

ballbearing 466,438 

ball bearing ... 466,439 

, ball bearing 466,440 

Fitchburg, Mass, hardening steel. 466,441 
Fitchburg, Mass, hardening steel 466,442 

Fitchburg, Mass, ball bearing 466,443 

Simonds,' G. F, Fitchburg, Mass, ball bearing 466,444 

Simonds. G. F, Fitchburg, Mass, ball bearing 466,445 

Simonds, G. F, Fitchburg, Mass, ball bearing 466,446 

Stmonin, C. F. & 1. il, Phil, Pa, treat, garbage.. 466,579 

Slemmer. F G, Marydcll, Md, soldering mach 466,680 

Slocum, G. A, New Haven, Mich, vehicle 466,681 

Smith, H. M, Somerville, Mass, nut 466,582 

Smith, M. L, Smyrna, Ohio, burial app 466,629 

Smith, N. E, Jersey City, N. J, reamer 466,728 

Smith, R. C, Yonkers, N. Y, elevators 466,447 

Snow, F. W, Hillburn, N. Y, switch stand 466,379 

Snyder, C. M, Phila, Pa, advertising device 466,583 

Souder. J. J, Wash, D. 0, dumping car 466,468 

Souder, J. J, Wash, D. C, dumping car 466,469 

Souder, J.J, Wash, D. C, dumping car 466,470 

Soule, E. C, Somerset, Ky.,Btave mach 466,630 

Spencer, N. H, Elmira, N. Y, plumb 466,380 

Sprague, F. J, New York, motors 466,448 

Steere, O. A, Pawtucket, R. I., loom shuttles 466,631 

Steffen, C, Vienna, sugar 466,532 

Steinbach^ G . P., Bait, Md, child's carriage 466,684 

Stevens, D„ Center Square, Ind, sprinkler 466,633 

Stockwell, L, Atchison, Kans, bed pan 466,449 

Stofer, W. A., Foxburg, Pa, railway rails 466,634 

Stoner, W. A, Englewood, 111, moving bodies 466,585 

Stout, J. V, Easton, Pa, damper controller 466,450 

Sueur, A, New York, music boxes 466,586 

Sweeney, D, Newark, N. J, grinding mach 466,729 

Tatro, C. P. Spokane, WaBh, conduit 466,471 

Taylor, W. C, New Yor k, copy h older 466,472 

Terfloth, H. Laer, Germany, looms 466,636 

Terrell, J. K, Omro, Wis, bird trap 466,473 

Terry, C. Richland Springs, Tex, gate 466,381 

Tharp, W. W, Urban , Mo, churn 466,6.36 

TheobakLW. H, New York, envelope 466,382 

Thomas, R. S, & C. E, Woltz, Reidsville, N. C, 

railway switch lock 466,474 

Thompson, J. T, Jaynesville, Miss, cultivator 466,383 

Thompson, 8. H., South Boston, Va, & E. M. 

Cooke, Swepsonville, N. C, cigarette mach 466,759 

Thum, O. & W, Grand Rapids, Mich, fly paper. . . 466.637 

Thury, R, Geneva, 8, elec. mach , 466,760 

Trask, Leo B,Pontiac, Mich, book Index 466,530 

Traux, G. E, Denver, Colo, ore car 466,717 

Turton, M, JerBey City, Ohio, oil wellB 466,638 

Twist, 8. A, Coldwater, MIch,flourbin 406,706 

Vale, C. L, Beloit, Wi s, account book 466,384 

Van Brunt, W. A, & D. C, Horicon, Wis, grain 

drill 466,644 

Van Valkenburg, E. M, Racine, Wis, vehicle 466,385 

Van Valkenburg, E. M, Racine, thills 466,386 

Van Valkenburg, E. M, Racine, vehicle tongue... 466,387 

Vantwoud. V. C., Brooklyn, N. Y, syringe 466,587 

Vaughan, F, Elizabeth City, N. C, car coupling. . . 466,639 
Vellmes, B. H., Norfolk, Va, separator fornuts.. 466,730 

Vernon, G. O, Albany, Oreg, baling presses 466,731 

Wagner. J. F. Brooklyn, N. Y, grate 466,640 

Waldo, G. E, Manitowoc, Wis, privy seat 466,388 

Ware, F. B, Bridgeton, N.J,sadiron 466,688 

Warne, A. A, Freeland, Ohio railway tie 466,732 

Waterhouse, C. B, Rising City, Nebr, harness... 466,389 

Watson, C. 8, Phila, Pa, puzzle 466,589 

Webb, H. C , Croydon, Eng, lamps 466,545 

Webber, W. 0.,Erie, Pa, governor 466,475 

Webster, W. R, Phila, Pa, riveting machine 466,476 

Wellhausen, F. W, Amite City, La, plow 466,477 

Westinghouse, G, Jr., Pittsburg, heating cars 466,590 

White, H. P,Kalamazoo, Mich, circuit controller 466,519 

Wilkening/G, Houston, Tex, scale beams 466,641 

Williams, G. W, B'ue Ridge, Mo, tug 466,478 

Winby, F.C, Brighton, Eng, engines 466,546 

Winchester, W. W„ Troy, N. Y, shelf box 466,479 

Winkler, C . F. , Trov, N. Y, pulley 466,390 

Wlnther, C. A. G, Somerville, Mass, gauge 466,547 

Woelfel, C, Phila, Pa, cloth napping mach 466,642 

Wolf, E. E, Springfield, Ohio, shoehorn 466,643 

Wolleusak, J. F, Chicago, electric push 466,644 

Wood, W. H, New York, counterbalance 466,646 

Woodruff, W. N, Hartford, Conn, screw mach 466,646 

Woodward, C. E. W, Chicopee Falls. Mass, tire. . 466,548 

Woodward, F. R, Hlil, N. H, ice tool 466,549 

Woodward, R. E-, Chicago, inhaler 466,718 

Woodworth, G. D, Brooklyn, N. Y, cigars 466,480 

Worthen, W. H, Brooklyn, N, Y, condenser 466,550 

Wotton, J. A, Atlanta, Ga,saf ety fuse 46C,761 

Terington, R., Middleville, Mich, buckle 466,647 

Young, J, Tiffin, Ohio, fruit can 466,648 

Young, 8. & M. Moskowitz, Newa k, N. J., car 

coupling 466.481 

Ziegler, J, Biebrlch, Ger, oxychinoline 466,707 

Ziegler, J., Biebrich, Ger, oxychinoline 466,708 



DESIGNS. 

A. P, Jr., San Fran, Cal, waterwhee] ... . 21,286 

New York, envelope 21,277 

Henderson, J. T, Catsklll, N. Y, spoon 21,283 

Jenkins, W. H, J, & J. Grist, Phila, Pa, edging... 21,276 

Judkins, J. B, Winchester, Mass, zither 21,275 

Oliver, M. A, Oswego, N. Y, bottle 21,279 

Oliver, M. A, Oswego, N. Y , bottle holder 21,280 

Roe, F. W, Omaha, Nebr, watch charm 21,281 

Rudisill, W. W. , Altoona, Pa, spoon 21,284 

Tatum,C. A.JSewYork, bottle 21,286 

West, 6. R, Pittsburg, Pa, bottle 21,278 

Winteringer, J. M, Allegheny, Pa, hall rack 21,282 



TRADE MARKS. 

Aktiengeoellschaft fur Textil-InduBtrie, vormals 
Dollfus-Mieg & Cie, Mulhausen, Ger, sewing 

cotton-. 20,543 

Aktiengesellschaft fur Textil-Industrie, vormals 

Dollfus-Mieg & Cie, Mulhausen, Ger, thread. . 20,544 

Barnes, J.-Montreal, Can, table relish 20,547 

Beebe, E. W. , New York, Hour 20,545 

Brown, CM., Grinnell, Iowa, hair restorer 2C,546 

Costa, A. R, NewOrleans, La, bitters 20,548 

Dieckerhoff, Raffloer & Co, New York, braids 20,567 

Disborough, W. A , Dallas. Tex, greaBe 20,537 

Fottrell, J, Brooklyn, N. Y, wax 20,549 

Gempp & Co, W. T, St. Louis. Mo, soap 20,550 

Hall, W. H, New York, dentifrice 20,552 

Heaton-Penin , B. F. Co, Prov, R. I, buttons 20,553 

Honeoye Falls Co, Buffalo, N.Y , mineral water. . . 20.551 

Knobel & Co, H, New York, buttons 20,568 

Lafayette Co, Derry, N. H, mineral water 20,554 

Latham, T, New York, moth exterminators 20,569 

Latimer Medicine Co, Phila , Pa, tablets 20.565 

Llans mlet Tin Co, Morriston, Eng, tin plates 20,671 

Mackenzie, J. A, Minneapplis,Mtnn,musical instr. 20,539 

Markendorf , M, L'ville, Ky, cough balm 20,555 

Markendorf, M, L'ville, Ky, catarrh cream 20,556 

Markendorf, M, L'ville, Ky., pills. 20,557 

Martin&Co,E. Remy, Rouillac, F, brandy 20,561 

Mechanical Fabric C, Prov, R. I, card cloth 20,538 

Myers & Co, S. F, New York, watch cases 20,570 

Neuss, Hesslein & Co, New York, cotton goods 20,568 

Pinney, Ida 8, Omaha, Nebr, complexion bleach .. 20,560 
Pool, R. N, New York, certain named remedies. . . 20,669 

Rutan &Co, C. B, New York, hats 20,540 

Taylor Co, N.& G, Phila, Pa, tin plate 20,542 

" ' " " Phila, Pa, roofing tin 20,563 

. ., Phila, Pa, tin plate 20,564 

Van Hagg & Co, F, Pittsburg, Pa, root beer 20,562 

Weed, A. Alexis, 111, medicines 20,541 

W. 8. Reed Toy Co, Leominster, Mass, toy 20,566 



Patent Foot Power Machiner 

Complete Outfits. 

Wood or Metal workers without steam 
power, can successfully compete with 
the large shops, by using our New 
LABOR SAVING machinery, 

latest and most improved for practical 
shop use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 

695 Water Street, Seneca Falls, N. Y. 



A printed copy of the specification nd drawing of 
any patent in the foregoing list, or any patent in print, 
iBsued since 1863, will be furnished from this offlcefor 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 



Canadian patents may now be obtained bythetn- 
ventors for any of the inventions named In the fore- 

foing list, provided they are simple, at a cost of $40 each. 
f complicated the cost will be a little more. For foil 
instructions address Munn & Co., 361 Broadway, New 
York. Other foreign patents may also be obtained. 




LATHES 



Improved Screw Cutting 
Foot and Power. 

Drill Presses, Shapers, Band, Circular, and Scroll Saws. 
Machinists' Tools and Supplies. Lathes on trial. 

S^F" Catalogue mailed, on application- 

SEBASTIAN LATHE COMPANY, 

44-46 Central Ave., Cincinnati, O. 




L 



(aralogue 
fltlEPRESSWQRK 

specialty: 



MOSSTYP&-— 

PHOTO ENGRAVING. 



•ZINC ETCHING 



Ournew General Circular " S. A.,*' showing specimens 
of all our work, is now ready. Send stamp and particu- 
lars for estimates. 



F 



RET SAW or 
BRACKET 



WOODS 



Planed Ready for Use. Books of Design. 

(t^~ Send stamp for catalogue. 

CABINET WOODS AND VENEERS. 

THE E. D. ALBRO CO., 

Eastern Branch, 200 LewU St., New York, O. 8. A. 

H. T. Bartlett, Mg'r. F. W. Honerkamp, Ass't Mor. 
Mills, Cincinnati, Ohio. 



U. S. INFALLIBLE METAL POLISH. 

IN PASTE. LIQUID OR POWDER. 



Inv riaDiy gives unbounded satisfaction. Dealers ano 
Agents always find them quick sellers. 

C WM. HOFFMAN, Manu'fr, 

No. 69 E.Washington Street, Indianapolis, Indiana. 



T. A. C. 



MARCH 1st to OCTOBER 1st. 

Sales of a patented specialty over 
two millions. Manufactured on roy- 
alty. Inventors, write us. 
THE TUSCARORA ADVERTISING CO., 
COSHOCTON, O. 



Fine Taps, Dies, Reamers, etc. 



LIGHTNING 



Lighnntiff and Green River Screw Plates. 

Bolt Cutters,Hand and Power Drilling Machines, Punch- 
ing Presses,' Tire Benders, Tire Upsetters, and other 
Labor Saving Tools. 

WILEY & RUSSELL MFG. CO,, Greenfield, Mass. 

Send for New Catalogue. 



HOW TO MAKE DYNAMO-ELEOTRIC 

Machines. — By Geo. M. Hopkins. With drawings tOBCale 
and full directions for constructingdynamosof different 
sizes. The small machine is intended tor experimental 
purposes. Will heat from 4 to 6 inches of platinum wire, 
produce the electric litfht, decompose water rapidly, 
magnetize steel, ring a large gon?, wive powerful shocks, 
operate induction coils, and will, tor temporary use, re- 
places or 10 Bun sen cells. Contained in Supplements 
161 and 599. Price 10 cents each. The larger ma- 
chine produces eight 16-candle lights or one powerful 
arc light. Can be arranged as a series, shunt, or com- 
pound wound machine. Can be run for a short time by 
two or four men. Requires one horse power for con- 
tinued running. Best engravings of dynamo ever pro- 
duced. Details of every part shown. Winding of arma- 
ture and field magnet plainly illustrated. Any intel- 
ligent person with the aid of these drawings and instruc- 
tions may make useful, durable, and effective machines. 
Contained in Supplement 600. Price 10 centB. 
MUNN & CO.. Publishers. 361 Broadway, New York. 



V'inans/Inti Incrustation Powde 

Til ERCliMPOUiNlB FOR REMOVING 

Scale in ^OILERS. 

... 5 COST IN ^uEl AND REPAIRING 

► PEERLESS vif L T v\ N B A o N o D PACKING. 



'5'MARYS ELECTRIC DAMPER KEGULAT 
J.C.WINANS 220 FREMONT ST. 
San FRANCI SCO, CAL. 



A 



NEW CATALOCU 
VALUABLE PAPERS 



E 



Contained in Scientific American supplement, sent 
fru of caarpe to any address. 

MUNN <fc CO., 361 Broadway, New York. 



BRICK, TERRACOTTA 
t^TILE MACHINERY 

capacity 10,000 to 100,000 Per Day. 

PULL PAOTOET 
OPTl'ITS. 




SEND FOB CATALOGUE. 
Cattlnc Tables, Pop Mlllu, Olay Crushers, Dry Pans, Re-Presses, 
Winding Drums, Dump Cars, Drying Cars, Transfer Cars, Turn 
Tables, Elevators, ScreenB, Shafting, PuUeys, Belting, Etc 

THE FREY.SHECKLERCO.BUCYRUS.O. 



NOW READY! 

A NEW AND VALUABLE BOOK. 




12,000 Receipts. 680 Paget? Price $5* 



This splendid work contains a careful compila- 
tion of the most useful Receipts and Replies given 
in the Notes and Queries of correspondents as pub- 
lished in the Scientific American during 1 the 
past fifty years ; together with many valuable and 
important additions. 

Over Twelve Thousand selected receipts 
are here collected ; nearly every branch of the use- 
ful arts being represented. It is by far the most 
comprehensive volume of the kind ever placed be- 
fore the public. 

The work may be regarded as the product of the 
studies and practical experience of the ablest chem- 
ists and workers in all parts of the world ; the in- 
formation given being of the highest value, ar- 
ranged and condensed in concise form convenient, 
for ready use. 

Almost every inquiry that can be thought of, 
relating to formulae used in the various manufac- 
turing industries, will here be found answered. 

Instructions for working many different pro- 
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 260 re- 
ceipts, embracing how to make papier mache ; how 
to make paper water proof and fire proof; how to 
make sandpaper, emery paper, tracing paper, 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware; now to make luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 450 re- 
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi- 
ble inks, gold, silver and bronze inks, white inks; 
directions for removal of i ks; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuable infor- 
mation. 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparation, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most valuable practical article, in which the 
complete process is described in such clear and ex- 
plicit terms that any intelligent person may readily 
learn the art. 

For Lacquers there are 120 receipts; Electro-Me- 
tallurgy, 135 receipts ; Bronzing, 127 receipts; Pho- 
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 
800 receipts, and include everything worth know- 
ing on those subjects. 

Under the head of Cleansing over 500 recipes 
are given, the scope being very broad, embracing 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fabrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 



MUNN & CO., Publishers, 

S0H3.TIH0 AMERICAN OFFICE, 

361 Broadway, New York. 



AGENTS 4^ 

^^ YOU OAK UAIB ^^ ^* 
tffe |/\/\ PKR MONTH @n^K*» 
9IUU Selliug the SttrVF 

Itis a combination Ein,Sifter,Pan and Scoop. 
Holds a full sack of flour and sifts it the finest I 
you ever Saw. Every family wants one. Write quick ! 
rerelrcolaraand speelal terms. HamfaetnredODly by 
SHERMAN A BUTLER, 26.28 W. LaU St. B ISO Cfaleaso, HJ. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulation 
Is ma y times greater than that of any similar journal 
now published. It goes into all the States and Territo- 
ries, and Is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertu s in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American, when se- 
lecting a list of public tions in which you decide it is for 
your interest to advertise. ThiB Is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates Bee top of first column of this page or ad- 
dress MUNN & CO., Publishers, 

361 Broadway, New York* 
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Founded by Mathew Carey, 1785. 

HENRY CAReTbAIRD & CO. 

Industrial Publishers, Booksellers, and Importers, 

81 Walnut St.. Philadelphia, Pa., TJ. S. A. 

^Our new and Revised Catalogue of Practical and 
Scientific Books. 86 pages, Svo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 

HARPER'S 

PERIODICALS 

HARPER'S MAGAZINE, One Year - - $4.00 
HARPER'S WEEKLY, One Year- - - - 4.00 
HARPER'S BAZAR, One Year .... 4.00 
HARPER'S YOUNG PEOPLE, One Year - 2.00 



iy Postage free to all subscribers in the 
United States, Canada, and Mexico. 



The volumes of the Weekly and Ba- 
zar begin with the first numbers for 
January, the volumes of the YOUNG 
People with the first number for No- 
vember, and the volumes of the Maga- 
zine with the numbers for June and 
December of each year. 



Booksellers and Postmasters usually 
receive Subscriptions. Subscriptions sent 
direct to the publishers should be accom- 
panied by Post Office Money Order or 
Draft. When no time is specified, sub- 
scriptions will begin with the current 
Number. 



The Magazine is an overflowing store of good litera- 
ture and exquisite art — a delightful production deserv- 
ing all the fame and all the material success which have 
been won by it. The Weekly is a rarely illustrated 
chronicle of the year's events. There is no end of pleas- 
ure and profit in its pages. . . . The BAZAR is a repo- 
sitory of fashion, and a gallery of some of the finest 
engravings of the time. . . . The Young People is 
at reasure-house, fascinating to every boy and girl as 
well as to plenty of persons older. A remarkable and 
valuable, an instructive and delightful line of publica- 
tions, indeed.— N. Y. Swn. 



Address 

HARPER & BROTHERS, 

NEW YORK. 



T IVE DRAUGHTSMEN 

1*1 Y „FND FORCATALOGUEOFBEST DEVICES out 
A-> — »i> tlNU BE SAWYER ATH0L MASS '" 



THE MODERN ICE YACHT. — BY 
Gpo. W. Polk. A new and valuable paper, containing 
full practical directions and specifications Cor the con- 
struction of the fastest and best kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en- 
gravings drawn to scale, showing tne form, position, 
and arrangement of all the parts. Contained in Scien- 
tific American supplement. No. 624. Price 10 
cents. To be had at this office and of all newsdealers. 



After being on the Market Five Years 

The "AC ME" Still Leads! 

Sizes One, Two, Three, and Four Horse Power. Arranged for either Natural Gas 
or KeroBene Oil fire, aB ordered. No extra insurance requi red on account of the oil Are. 
Send for catalogue giving full particulars and prices. 

_3_i5S_S_S* & ROCHESTER MACHINE TOOL WORKS. Brown's Race, ROCHESTER, fl. Y. 




WEST PULLMAN. 

(% Milk from Pullman.) 
The Ideal Manufacturing and Residence District 

•n CHICAGO. 
Factory Sites and Residence Lots. 

Elevation 40 Feet Abote the Lake. 

Hinois Central Railroad Suburban Service. 

CHICAGO FREIGHT RATES TO ALL POINTS 
IN THE UNITED STATES. 

PERFECT SEWERAGE. CITY WATER. 

LOCATED in the heart of the Great Calumet 

Manufacturing District 

FIFTEEN MINUTES' RIDE from World's Fair 
Grounds. 

ELECTRIC ROAD under construction, reaching- 
all parts of city. 

A Limited Number of Shares 

Are offered for sale at par, which shares are 
received in payment for lots at any time. 

Buy lots now and secure the certain ad- 
vance next year. 

Send for Circulars, Haps, etc. Address 

WEST PCLLMM LMD ASSOCIATION, 

103 Dearborn Street, Chicago, 

Useful Books! 

Manufacturers. Agriculturists, Chemists, Engineers. Me- 
chanics, Builders, men of leisure, and professional 
men, of all classes, need good books in the line of 
their respective callings. Our poBt office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it will be mailed 
to them. Address. 

CHUNK *Se CO.. 361 Uroadway, New York. 




HARRISON CONVEYOR! 

ssmsy^m, ^For^ 6ra j n! ^ Sand, Cliyjan Bark, Cinders, Ores, Seeds, &,c. 

8BS3SLI BORDEN, SELLECK & CO. J ^2-^.^ Chicago, III 



STEEL TYPE FOR TYPEWRITERS 

Stencils. Steel Stamps, Rubber and 

Metal Type Wheels, Dies, etc. 
Model and Experimental Work 

Small Machinery, Novelties, etc., man- 
ufactured by special contract. 

New York Stencil Wks. 100 Nassau St., N.Y 




OIL WELL SUPPLY CO. 

91 &: 9* WATER STREET, 
Pittsburgh, fa.. 

Manufacturers of everytning needed for 

AH.TE8IAW WilLLS 

for either Gas, Oil, Water, or Mineral 
Tests. Boilers, Engines, Pipe, 
Cordage, Drilling TooIb, etc, 
Illustrated catalogue, price 

lists and discount sheets 
on request. 





T 



HE PENNA. DIAMOND DRILL & MFG. CO. 

BIRDSBORO. PA.. Builders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 




Motors & Dynamos, 

FOR ALL COMMERCIAL USES. 

Special Reversible Elevator 
Motors, Automatic Motors for 
Church Organs, Electrical 
Appliances. 
Keystone Electric Co., 
14th and State Sts., Erie, Penn 



i for our list of 19 Cata- 
"ogs of Music and 
Musical Instruments. 

W. Story, 26 Central St.,Bo8ton, Mass 



■TAD &AI C $5,000 will purchase a small 

rUII OnLCi Hardware Business, protected by 
four patents. There are Foundry, Finishing, Polishing, 
and Plating Rooms, with all necessary tools: parts of 
stock and $2,000 worth of patterns; rent lesB than $200 a 
year; shop about seven minutes' walk from depot. 
Part of the money may remain on security, if desired. 
Must be sold, owner going West on other business. 

J. P. C, Box 98, Kensington, Conn. 



LEARN WATCHMAKING 0l w --«- *-®««®**v 



f nona,Minn. Write for terms 




ARTESIAN 



Wells, Oil and Gas Wells, drilled 
by contract to any depth, from 60 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable HorBe Power 
and Mounted Steam Drilling 
Machines for 100 to 1,000 feet. 
Write us Btating exactly what Is 
required and send for illustrat- 
_ __-__, -___-_--_ w __ ed catalogue. Address 
PIERCE ARTESIAN & OIL WELL SUPPLY CO., 
Beaver Street, New York. 



INVENTIONS Practically DEVELOPED 

Drawings, Pattern Making, Experimental and Fine Ma- 
chine Work of all kinds. MILLIKEN & D'AMOUR, 
151-153 Cedar Street, near West Street, New- York. 




Awarded the Grand Prize at late Paris Exposition. 



-ft BOSTON GEAR WORKS, 

. ».»JBgS ffl Hartford St., Boston, Mass., 

HlMHI HEADQUARTERS FOR GEARS. 



TRADES UNIONS, THE TENDENCY 

of.— By Herbert Spencer. An able paper, pointing out 
the^reat difficulties of dealing with complex social 
questions. Contained in Scientific American Sup- 
plement, No. 801. Price 10 cents. To be had at this 
offlceand from all newsdealers. 



PURE TEMPERED COPPER 



I"HESAFEST,MOSTDURABLERECONOMICAL METftL EVER OFFEBED FOR VA- 



ELECTRIC POWER APPARATUS, 

P0E EVERY VAEIETY OP MECHANICAL WORK. 

SAKE, SURE, RELIABLE. 



ESTIMATES FURNISHED. 



SEND FOR CATALOGUES, 



THOMSON-HOUSTON MOTOR CO., 

620 ATLANTIC AVENUE, BOSTON, MASS. 



F» O R TE R 

AUTOMATIC ENGIN 

(CENTER C RAM K ) 
ij CCCNOMV PERFECT REGULATION OF SPE 
73S? -.- 1 ABSENCE OF ALL PARTS 

«, , Ti P^QLHR N S FREQUENT ATTENTI 



PORTER MFC. CO. I 

mn;« t „„- -SYRACUSE N.Y. 



Instructors <•< '»»«s,s™>. 

SPECIFICATIONS S0LICITE 



BOILERS ft«0 STONE [\ 
ESTIMATES I 



MUSICAL INSTRUMENTS, THEIR 

Construction and Capabilities.— By A. J. Hipkins, F.S.A. 
An interesting series of lectures. Contained in Scien- 
tific American Supplement, Nos. 818» 819, and 
820. Price 10 cents each. To be had at this office and 
from all newsdealers. 



$10.00 to $50.00 tffifte 

ness. IHagic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Meteorological, 4 Magic Lanterns, etc. 
L. MANASSE, 88 Madison Street. Chicago, III. 



VOLNEY RV MASON & CO., 

FRICTION PDLLEYS GLDTCBES and ELEVATORS 



PROVIDENCE. It. I. 



• CASTINGS FROM SPECIAL 
'fine Tinning ., A p-v pATj 



, TH U ^ LEHIGH AVE S AMERICAN ST PH11A. -._._NP-3.: 



VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of the speed of ice 
boats, demonstrating how and why it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 



WOOD WORKING MACHINERY 

For Veneer, Fruit Package and Barrel Works. 

Handle, Spoke and Turning Factories. 
I. E. Merritt machinery Co., Lockport, N. Y. 




STEVENS PATENT IDEAL 
COMBINED DIVIDER & CALIPER 

No. 62. Price, per set, all nickeled. .$4.00 
Packed for transmission by mail. 
Ideal Surface Gauges. Depth Ganges, 
Ideal and Leader Spring Dividers and 
Calipers, and Fine Machinists' Tools. 
|3P" Illustrated catalogue free to alL 
J. STEVENS ARMS & TOOL CO. 
P. O. Box, 280, Chicopee Falls, Mass. 



GYMNASTICS FOR GIRLS -AN IN- 

teresting account of the course of instruction given 
at the Berkeley Athletic Club for Ladies. With 18 illus- 
trations. Contained in Scientific American Supple- 
ment, No. 753. Price 10 cents. To be had at this 
office and from all newsdealers. 




Van DuzenV Pat. 1-oone Pulley Oiler 

TT A Oi Highest Indorsements, 
l-l /I ^ Enviable Reputation, 
XXi..l.k_/ Scientific Pedigree. 

A two years' test by conservative 
manufacturers of national reputa- 
tion *»*;s shown it to be the ov~dy-pe?" 
feet Lubricator for Loose Pulleys in 
use. Prices very reasonable. Send 
for our " Catalogue Number 55." 
Van Dozen & Tift, Cincinnati, O 



Hatch Chickens by Steam. 
improved EXCELSIOR INCUBATOR 

fcWilldoit. ThouB&ndBin successful oper- 

jTation. Simple, Perfect and Self-Regulating. 
If Lowest-priced first-class Hatcher made. 
— « «-__( Guaranteed to hatch a larger percentage 
If 1 "™ *™°* f fertile eggs at less cost than any other. 

fiend 6a for nine. Catalog. 6XU. u.»XAUL,OBiacy,iU. 




DEVELOPMENT OF AMERICAN 

Blast Furnaces, with special reference to large TieldB.— 
By James Gayley. A description of some of the princi- 
pal blast furnaces in the United States, showing the 
changes in design and practice by mestns of which ex- 
traordinarily large yields have been obtained in the last 
decade. With 8 figures. Contained in Scikntific 
American Stjpplkm knt, No. 776. Price H) cents. To 
be bad at this office and from all newsdealers. 



ICE HOUSE AND REFRIGERATOR. 

Directions and Dimensions for Construction, with one 
illustration of cold house tor preserving fruit from 
season to season. The air is kept dry and pure through- 
out the year at a temperature of from 34° to-.36*. Con- 
tained in Scientific American Supplement, No. 
1 16. Price 10 cents. To be badat this office and from 
all newsdealers. 



The Dingee&Conard Co's 

ROSES 

Are on Their Own Roots, and Thrive 
where Others Fail. 

We are (and have been for years) the largest 
Rose growers in America. Mail trade is 
our great specialty. Wherever the mail goes, 
the Dingee & Conard Roses are at home. 
Our NEW GUIDE for 1892 isnow ready. 
. Betterand handsomer than ever. It describes up- 
wards of 2,000 Roses, Bulbs, Hardy Plants and 
Seeds ; offer, many Exclusive Novelties, and points 
the way to success with flowers. Free on request. 

THE DINGEE & CONARD CO. 

West Growers and Seedsmen, WEST GROVEj PA. 



/ELUJL0ID 7AP0N ^Celluloid Tacquers 

I Al Barclay ST. ^ NEW YORkN- -'"AND VARNI SH ES for METAL/AND WOOD 

V •' GUM LACQUERS- B R I L L I A NT_A N D DEAD B L A C K S - SH EL L AC S & C . 

^— — " ,— — .- -j SOLE LICENSEES C =~ :-- ; _ L L '. ; ! .C . E CT.MPANiV. : - ■■-■- 



6ATES ROCK & ORE BREAKER 

Capacity Dp to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breake s combined. 

Builders of High Grade Mining 
Machinery. 

Send for Catalogues. 

GATES IRON WORKS, 

50 C So. Clinton St., Chicago 

215 Franklin St., Boston, Mass. 




CHUCKS. 



Catalogue No. 12, Inst issued 
with over 4C new illustrations 



— ——._- . — — - sentfree. Address, 

The Cushman Chuck Co., Hartford, Conn. 



WOOl, WASHERS, 

WARP DYEIKG AND SIZING MACHINES. 

PATENT RUBBER COVERED .SQUEEZE 

ROLLS, 

POWER WRINGERS FOR HOSIERY AND 

YARN DYEING, 

DRYING AND VENTILATING FANS, 

WOOL, AND COTTON DRYERS, Etc. 

Catalogues free. 

CEO. P. CLARK 

Box L. Windsor Locks, Conn. 



MAGIC LANTERNS 



- ^fo-rsI Entertainments 
LanternSlides Colored &Uncolo'red 



SEND FOR W 
CATALOGUE 



QUEEN &C0. 

• -rPHILA .pa.^- 



A PLANT FOR MANUFACTURING 
RADIATORS AND BOILERS. 

Two story brick building, over 300 feet long, with ample 
land, side track and best railroad connections, with 
complete equipment of first-class modern machinery 
patterns, etc.; ready to start up at once. Will be sold 
at about half price. Address 

T. C. KERRICK, Bloomington, III. 



MARINE ENGINEERING.— BY A. 

Blechynden. A brief review of the progress of marine 
engineering during the last decade. Forced draught, 
boilers, piston vnlves, valve gear, crank shafts, centri- 
fugal pumps, steam pipes, fresh-water heating, screw 
propellers, twin screws. Contained in Scientific Ame- 
rican Supplement, Nos. 820 and 8*21. Price 10 
cents each. To be had at this office and from all news- 
dealers. 



THE 



66 




GARFIELD 



99 



Locomotive Injector, 
Automatic Injector, 
Double Jet Injector 
and Ejector. 

Best Boiler Feeders known 
for Hot or Cold Water Lifting 
or taking water under pres- 
sure. Et^ - Send for Price List. 
The Garfield Injector Co., Mfs. 
"'•"""""' — Ohio 



sum* p. O. Box 



Wadsworth, 



ELECTRO MAGNETS, suitable for Bells, Small 
Apparatus, Motors, Telegraph Sounders, and Experi- 
mental Purposes. By mail, 35 cents each ; three for $1.00. 
Complete Electric Bell Outfits, $2.00. A No. 1 Learner's 
Telegraph Outfits, $3.50. Small Electric Light Outfits, 
from $1.50 up. Electrical Goods of all kinds at rock bot- 
tom prices. C. N. Manfred, 2 Hopkins St., Cincinnati, O. 



Machinists* Tools of every description, 
drop forged from bar steel, 
correct in design and unequal ed in finish. 

THE BILLINGS &. SPENCER COMPANY, 

HARTFORD, CONN. 




WINTER qipVPI CC 
PRICES ON DIUIOLXO 

Don't wait till spring; buy now & save 
money. Easy payments. All makes "^^ 

new & 2d hd. Cats free. Rod*), Hazard & Co., 16 G St. Peoria, HI 

ELECTRIC POWER TRANSMISSION 

in Mining Operations.— By H. C. SpauldinK. A brief 
presentation of soim? of ti*-VOrk already doj*j IKlflfM 
the application of electrical appwHMiis ty joining pro- 
cesses, with Bom^nractical suggestions and statements 
from those wnb have had personal experience in tne 
operations of such apparatus. W ith 2 illustrations. Con- 
tained in Scikntific American Supplement, No. 
783. Price 10 cents. To be had at this office and from 
all newsdealers. 



PELTON WATER MOTOR. 

Unequaled for all light running ma- 
chinery. Warranted to develop a given 
amount of power with one-naif the 
water required by any other. Evidence 
of unquestioned superiority afford- 
ed on application. %2T Send for 
Circular. Address, 
The Pelton Water Wheel Co., 
121a Main Street, San Francisco, Cal.,or 235b 
Central Building, Liberty & West Sta., N. Y. 




CINCINNATI^ Rrnil .„-;$H5. nilR;v°5 
i THE DUKE R |, GUL * n V*60. °" R E >.40 

THEHUMMER PR1CE J.,35. PRICL ).,27 
IJ.E.P00RMAN 292RMESt.CIIKCINKATI,0HI0 




The Best Foundation for Plaster 

of any kind at same money. 

Combines strength, warmth, dryness, 

deafening, slow burningconstruction. No 

cracked walls. Nails driven anywhere. 

H. W. Jenkins, William sport, Pa. 

Eastern Agency of the Gyrbit-Hall Sheathing Lath Co 



EXPERT MODEL MAKING. B8t S hed 

Peter Seyl, Prop. Chicago Model Works, Chicago, 111 
179 Madison St. Write for catalogue of Model Supplies. 



DRY AIR REFRIGERATING MACHINE. 

Description of Hall's Improved horizontal dry air refrig- 
erator, designed to deliver about IOjOOO cubic feet of 
cold air per hour, when running at a speed of 100 revolu- 
tions per minute, and capable of reducing the tempera- 
ture of 90° above to 50° below zero. With five figures, 
showing plan and side elevation of the apparatus, and 
diagrams illustrative of its performance, Contained in 
Scientific American Supplement, No. »_;88. Price 
10 cents. lo be had a> this office and from all news- 
dealers. 



GENERAL-*' EXPERIMENTAL 
MACHINE WORK, best facilities in Chicago 
NATIONAL MACHINE WORKS 35 S° CANAL S T CHICAGO ILL 
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/- 5Kdpertisements. 



Inside Pave* each insertion - - 75 cents a line 

Back Page, each insertion - - - - $1.00 a line 

The abore are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



STAR HACK SAWS. 

All who use Star Hack Saws in hand frames know 
their value. When run with power, that value is in- 
creased at least fivefold. Price of Power Machine, 
$25. It cuts up to five inches. In many shops it saves 
its cost in 26 days. They are fast coming into use, and 
never fail to satisfy. 

MILLERS FALLS CO., 

93 READE STREET, NEW YORK. 



95 MILK ST., BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use. and all the consequences 
thereof, and liable to suit therefor. 




The $10.00 Kodak. # 



* 

** 

* 



This new camera with latest improvements makes 24 snap 
shot or indoor pictures 3^ x 4 inches without reloading. 
Beautiful finish. Splendid workmanship. 

Developing and Printing Outfit, $1.50. 
Complete Illustrated guide to photography with each kodak outfit 
enables you to " do the rest " yourself. 

Send for circulars. THE EASTMAN COMPANY,. 

Rochester, N. Y. 



The Sebastian-May Co. 

Improved Screw Cutting 



LATHES 



Foot*,' 
Power' 

Drill Presses, Chucks, Drills, Doua, 
and Machinists' and Amateurs' 
Outfits. Lathes on triaL Cata- 
logues mailed on application. 
165 to 167 Highland Ave., 
SIDNEY, OHIO. 




nPIFNESS & HEAD NOISES CURED 

UCJir by Peck'fl Invisible Tubular Ear Cuihions. Whispers 

^^"" heard. Snccesafnlwlienallremediesfail. Soldf-Orr 

only by F. Hscox, 868 B'way, N. Y. Write for book of proofaf If £ t 



SMOKELESS GUNPOWDER.-AN IN- 

teresthiK article by Hudson Maxim on the manufacture 
and use of smokeless gunpowder, giving a sketch of its 
history »nd the methods of producing it. Contained in 
Scientific American Supplement, No. 821. Price 
10 cents. To be had at this office and from all news- 
dealers. 




COAL TAR OR ANILINE DYES —A 

list of the principal coal tar dyes occui ring in commerce, 
with their reactions. Contained in Scientific Ameri- 
can Supplement, No. 801. Price 10 cents. To be had 
at this office and from all newsdealers. 




We can supply it with the 

Motor ofthe 19th Centnry 

Hto TO horse power. 

CoBt about one cent an hour to 

each indicated horse power. 

" In worth, not size, my value lies." 

Whatotbersthink of me is stated 

in catalogue. 

CHARTER GAS ENGINE CO. 

Lock Box 8. sterling, 111. 

SMALL ELECTRIC MOTOR FOR AM 

ateurs.— By C. D. Parkhurst. Description In detail '**a"\ 
small and easily made motor powerful ifjPCHgtTto 'drlVo 
Si MB Bfcg elTe * nch ° rase fo ^iiS-glvea good breeze. 
With 15flgJ^esil«nfirToliTcale. Contained in Scien- 
tific American. Supplement, No. 7i»7. Price 10 
cents. To be had at this office and from all newsdealers. 



CUMMERS DRYER,PULVERlZER8cCALCINER ! 

CLAY FROM BUNK. DRIED 5CTS P ER TON ALS VERY 
WET 8. PASTY MATERIALS "PHOSPHATE ROCK, GYPSUM &C 



FOOT POWER LATHES 

For Electrical a nd Ex- 
perimental Work. 
For Gunsmiths A Tool 
Makers. For General 
Machine Shop Work. 

High Grade Tools; 
elegant in design, su- 
perior in construction. The best foot power 
lathes made, and quality considered, the 
cheapest. Send for catalogue and prices. 
W. F. k John Barnes Co., 1999 Ruby St., Rockf ord, 111. 





"Improvement the order of the age." 

THE SMITH PREMIER TYPEWRITER 




Important Improvements. 

All the Essential Features greatly perfected. 
The Most D rable in Alignment. 

Easiest Running and Most Silent. 
All type cleaned in 10 seconds without soiling the bands. 
The Smith PremierTvDewrite' - Co » Syracuse, N. Y.i U. S. A. 
%3gr Send for Catalogue. 




GOHMJETER 

Figures any and all kinds of ex- 
amples. Operated by keys. 
Saves 60 per cent of time. In- 
sures accuracy, and relieves all 
mental strain. Why don't you 
get one? 
Send for circular. 

FELT & TAEEAKT MTG. 00. 

62-66 Illinois St., Chicago. 



BREEDS OF DOGS. -BY P. MEGNIN. 

A review of the different breeds of dogs usually met 
with in dog shows, with notes on the origin of each 
variety. With 11 illustrations. Contained in Scientific 
American Supplement. Nob. 803 and 808. Price 
10 cents. To be had at this office and from all news- 
dealers. 



GENERAL ELECTRIC CO. 

INCANDESCENT AND ARC LIGHT PLANTS. 

Stationary and Railway Motors.— Lamps.— Cables.— Safety Devices. 



DISTRICT OFFICES. 



Canadian Edison Building; 77 Bay St , Toronto, Can. 

Central 173 & 175 Adams St.. Chicago, 111. 

Eastern Edison Building, Broad St., New York, 

New England 25 Otis St., Boston, Mass. 



Pacific Coast.. Edison B'lding, 112 Bush St., 8. Fran ,Cal. 
Pacific Noithwest...Fleischner Building, Portland, Ore. 

Rocky Mountain Masonic Building, Denver, Colo. 

Southern Gould Building, Atlanta, Ga. 



Mexican and South American Department. Edison Building, Broad Street. New York 

European Office. 34 Victoria Street, Westminster, London, 8.W., England, 



CALCINED by mev. cheap process. PULVERIZER for 

FINE GRINDING OF PAINTS, PHO SPHATE R CK 

CEMENTS &c.— LARGE CAPACITY, VERY DURABLE 

SEPARATOR-HANDLES TO 80MESH&FINER IOto20 

TONS PER HOUR WITH l-H.P. 
MANFC FOR U.S. EXCLUSIVELY BY I SOLD EXCLUSIVELY BY 

FH0NTIERlR0NWORKS.;=*f -,.-.Mi ■ h. F.D.CuMMER *SoN DETnon.MnH. 




ATENTS! 



ELECTRO VAPOR ENGINE. 

6A8 OR 6A80LINE FOR FUEL. 

NO BOILER. NO FIRE. NO DANGER. 

NO ENGINEER. 

Eng ine operated by spark 

from small battery. 
You turn the Switch, 
Engine does the rest. 
Regan Vapor Stationary 
Engines, 1 to 12 H. P. 

Regan Vapor Pumping En- 
gines, 350 to 10,000 gallons ca- 
pacity. 

MANUFACTURED BY 

THOMAS KANE & CO., 

CHICAGO, ILL. 

lySenS stamp for catalogue " V." 




WHY PAY FANCY PRICES for Valves 

having composition disks (either hard robber or as- 
beatoa). beca ee yon have become disgusted with the 
common cheap trade valve. No composition U as 
good for steam ss guD metal ; therefore, why be misled 
to pay more lor an inferior article ! Investigate Lmt- 
kenheimer'e Patented Reminding Valves, made of 
gun metal, heavy and reonndable When leaky, can 
he made good as new by regrinding, or the disk re- 
placed. These valves are extensively used on loco 
motives, steamships, in refineries, and by the U.S. 
Navy on cruisers. Every valve has a direction tag 
attached, "Lmikenheimer" cast in the valve-shell, 
and warranted. For sale by dealers, or 
The Lunkeiihfimer Urass Miff. Co., Cincinnati, O. 




GASEOUS ILLUMINANTS — A VAL- 

uable and elaborate paper on tbe manufacture of gas, 
treating more especially of tbe new processes which are 
now making their mark in the art. Contain^ 2 in SCIEN- 
TIFIC American Supplements, Ngb. 792, 793. 
794, and 793. Price 10 cents eaCb, or 40 cents for the 
series. To be had at this oSte and from all newsdealers. 



The Remington 
Standard 



Typewriter 



MESSRS. MUNN & CO., in connection 
with the publication of the Scientific 
American, continue to examine Improve- 
ments, and to act as Solicitors* of Patents 
for Inventors. 
In this line of business they have had forty-five years' 
experience, and now have unequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 

Srosecution of Applications for Patents in the United 
fcates, Canada, and Foreign Countries. Messrs. Munn 
& Co. also attend to th e prep aration of Caveats, Copy- 
rights for Books, Labels, Reissues, Assignments, and 
Reports on Infringements of Patents. All business in- 
trusted to them is done with special care and prompt- 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them* directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, 
Assignments, Rejected Cases. Hints on the sale of 
Patents etc 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Laws, showing the cost and method of securing 
Patents in all the principal countries of the world. 

MUNN & CO., Solicitors of Patents, 

361 Broadway, Sew York. 

BRANC OFFICES.— No. 622 and 624 F Street, Pa- 
cific Building, Bear 7th Street, Washington, D. C. 



Is to-day, as it 
haseverbeen 
the leading 
Typewriter. 
Carefully 
tested im- 
prove m e ntS Send for Illustrated Catalogue. 

are constantly added to this famous 
machine. 

TRY OUR PARA OON BRAND OF TYPEWRITER 
RIBBONS. 




VANOUZEN'S^tPUMP 

PUMPS ANY KIND OF LIQUID. 

k Does not clog, freeze or get out of order. 

' .Always ready. All brass. Every Pump 

Guaranteed. 10 sizes. Capacity 

100 to 10,000 gallons per 

k hnar. Prices $7 an< l upwards. 
. For full information write to 

Jtie VAN DUZEN &TIFT CO. 

(PUMP DEPARTMENT) 

CINCINNATI, O. 




PATENT JACKET KETTLES 

Plain or Porcelain Lined. 

Tested to 100 lb. pressure. Send for Lists. 

BARROWS-SAVERY CO„ 

S. Front & Reed Streets, Philadelphia. Pa. 




G RAVES 



ILEVATORi 




OVBB 
33*000 SOLD. 



"OTTO" 

GAS AND GASOLINE 

ENGINES, 

'l-3tol00horsepo wer 
Canbeused inclties 
'or in country inde- 
pendent of sas works 
or gas machines. 
No Boiler. 
No Danger. 

No Engineer. 



OTTO GAB ENGINE W0BKS, PTm.ADELPglA. 



Ball automatic iC 

^ade onlv cutoff ENGIN& 



Tmc Y haLLE |sJG,NE c O. 
1 he bali-* - erie pa. 
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ESTABLISHED 1846. 

The Most Popular Scientific Paper in the World 



Only $3.00 a Year, Including: Postage. 
Weekly— 52 Numbers a Year, 



This widely circulated and splendidly illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful Information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the SCIEN- 
TIFIC American will be sent for one year— 82 numbers- 
postage prepaid, to any subscriber in tbe United States, 
Canada, or Mexico, on receipt of three dollars by tbe 
publishers; six months, $1.50; three months, $1.00. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but 1b at the Bender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 361 Broadway, New York, 

o 

THE 

Mtntiiit ^mttitm 3 ttpptewetrt 



This is a separate and distinct publication from THE 
BGIKMXIFIC AMKHHjft, but i# twIfoiTO tbtrrewitt 4n stse, 
every number containing sixteen targe pages tull of est- 
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. The 
Scientific American Supplement is published week- 
ly, and Includes a very wide range of contents. It pre- 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts, embracing Biology, Geology, Mineralogy, Natural 
History, Geography, Archaeology, Astronomy Chemis- 
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam and Railway Engineering, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Manu- 
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, M«d*«tDS, 
etc. A vast amount of fresh and valuable iiinni— Flop 
obtainable in no other publication. 

The most important Engineering Works* Mechanisms, 
and Manufactures at borne and abroad are Illustrated 
and described in the Supplement. 

Price for the Supplement for the United States and 
Canada, $5.00 a year; or one copy of the Scientific Am- 
erican and one copy of tbe Supplement, both mailed 
for one year for $7.00. Single copies, 10 cents. Address and 
remit by postal order, express money order, or check, 

MUNN oV CO., 361 Broadway, New York, 

Publishers Scientific American. 



MANUFACTURE AND USE OF PLAS- 

ter of Paris.— An Interesting paper, giving full particu- 
lars of the manufacture of this material. Contained in 
Scientific American Supplement, No. 794. Price 
10 cents. To be had at this office and from all news- 
dealers. 




Astronomical Telescopes 

of superior defining power, 

EYE PIECES, etc. 

"Manufactured by 

W. & D. MOGEV, 

418 West 27th Street, New York. 

jy Send for catalogue. 



Wy t 



ckoff, Seamans & Benedict, 

327 Broadway, New York. 



ICE HOUSE AND COLD ROOM.-BY R 

Q. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
plement, 59. Price \0 cents. To be had at this offlct 
1 \nd of all newsdealers. 



tuitding (Mtwro. 



The Scientific American Architects* and 
Builders' Edition is issued monthly. $2.50 a roar. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages: fiu sains, a 
large and splendid Magazine of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi- 
dences, city and country, including those of very mod- 
erate cost as well as the more expensive. Drawings In 
perspective and in color are given, together with, full 
Plans, Specifications, Sheets of Details, Estimates, etc 

The elegance and cheapness of this magnificent work 
have won for it tbe Largest Circulation of any 
Architectural publication in tbe world. Sold by all news- 
dealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 



GEAR CUTTING 

I, Hand, Faulcone T & Norton Co., Detroit, Mich 



COPPtR TUBES. 
SHU.T BRAS? BRASS 



PRINTING INKS 

I The Scientific American Is printed with CHA8, 

BNEU JOHNSON & CO.'S INK. Tenth and Lombard 

I 8te., Philadelphia, and 47 Rose St.. opp. Duane, New Tort 



Ipvestrrjept v?. Speculation. 



It will pay you if you have any money to invest either large 
or small sums, to send for pamphlet "Investment vs. Specu^ 
lation." Free to any one mentioning this paper. 
Dividend Paying Investments." — Taylor & Rathvon, Boston, New York or Denver, 



© 1 892 SCIENTIFIC AMERICAN, INC. 



